
1

* Corresponding Author

Received: 16, Mar. 2024 Accepted: 29, May 2024

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: The telecommunication industry is currently 
witnessing an unparalleled growth in traffic data with a 
concomitant growth in the complexity of networks. As 
operators seek to achieve high availability of the networks, it 
is almost compulsory to employ the BDA for improved quality 
of service and increased operational performance. 
Objective: The study aims to provide a systematic review of 
the deployment of BDA in enhancing the primary 
characteristic indicators of telecommunications networks, to 
include availability of upgraded latency and throughput levels 
and network dependability. 
Methods: The research method used was summed up by 
quantitative analyses of the key performance parameters of 
the networks, along with the qualitative results of case 
studies conducted with major telecommunications operators. 
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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�

Summer 2025

1150

Information was collected from multiple networks as well as analyzed with the use of 
machine learning to be able to predict possible performance issues. 
Results: The study demonstrates that there is the possibility for reducing latency 
utilizing BDA with enhancements of up to 40%. In addition, the throughput has been 
raised by an average of 30% and the predictable analytics lead to 25% reducing in 
network downtime to improve the reliability and satisfaction of the user experience. 
Conclusion: The information provided in this study highlights the importance of Big 
Data Analytics for the telecommunication industry, proving that the proper integration 
can bring tangible improvements to the existing networks. One future development 
that constitutes the need for innovative analytical technologies is the rise in data traffic 
and sophisticated network requirements. 
 

Keywords: Big Data Analytics, Telecommunications, Network Performance, Latency, 
Throughput, Reliability, Predictive Analytics, Machine Learning, Data Traffic, 
Optimization. 
 
1. Introduction 
With the increasing complexity of network architectures and the exponential 
growth of data traffic due to the adoption of new technologies, 
telecommunications operators are continuously seeking ways to maintain the 
overall health of existing networks at acceptable levels. As 5G is being 
deployed and 6G networks become the focus of research, the demand for 
high-speed, reliable, and efficient communication systems continues to push 
technological frontiers. Big Data Analytics (BDA) has emerged as an essential 
tool for telecommunications companies to leverage their available data, 
enhancing decision-making processes and performance. 

BDA encompasses various data analytical techniques that facilitate the 
extraction of meaningful insights from massive datasets. In the 
telecommunications industry, this capability is critical, as every action within 
a network directly impacts customer-perceived quality and network 
operational efficiency. Data-driven methods have proven highly effective for 
network optimization and highlight the need for forthcoming demand 
management strategies (Ma, Guo, and Zhang 2020; Makarenko 2023). 

BDA not only assists in performance monitoring but also plays a crucial 
role in developing frameworks to manage the performance of mobile 
networks. Structural BDA frameworks enable real-time monitoring and 
performance assessment, resulting in increased resiliency and adaptability to 
the continually evolving business environment (Martinez-Mosquera, 
Navarrete, and Luján-Mora 2020). These systems are invaluable for 

operators, as they help prevent problems from occurring, thus reducing 
downtime and enhancing the user experience (Hashim et al. 2020). 

The rapid implementation of Big Data technologies has led to an evolution 
of existing architectures in telecommunications. BDA adoption is essential for 
remaining competitive as operators contend with rising operational costs and 
growing customer demand (Zayyad 2022). Optimization and operational 
efficiency enabled by BDA allow operators to innovate in service delivery. 

Furthermore, advances such as cloud computing and the increasing 
number of Software-Defined Networking (SDN) deployments provide 
additional opportunities for comprehensive data management solutions 
(Nameer, Ali, and Moath 2015). However, well-organized data management 
across multi-cloud data centers is crucial for enhancing telecommunications 
services, making operators more flexible and scalable in response to varying 
demand rates (Chaudhary et al. 2018). This capability is essential for BDA, 
which necessitates resilient infrastructure for efficient processing and analysis 
of large datasets. 

Despite the potential benefits of BDA, the telecommunications sector 
faces several challenges in its efficient implementation. These challenges 
include data privacy concerns, the demand for specialist analytical skills, and 
the integration of diverse data sources (Leliopoulos 2023). Strategies to 
overcome these challenges must be adopted at the BDA level to ensure that 
telecommunications companies can harness the power of BDA without 
compromising security or operational integrity. 

Recent studies emphasize the extensive utilization of BDA in the 
telecommunications domain. BDA plays a key role in enhancing network 
performance and maintaining customer satisfaction, as demonstrated by its 
integration into 5G mobile networks (Zahid et al. 2020). BDA is pivotal in 
navigating the future of telecommunications as operators embrace next-
generation networks (Qasim 2022). 

The monitoring process enabled by integrating Big Data Analytics in 
telecommunications is fundamental for optimizing network performance. 
However, as this field evolves, genuine collaboration and partnerships will be 
necessary to surmount obstacles and capitalize on the benefits that BDA 
offers. These analytics will be refined and applied in ways that significantly 
improve operational performance, foster innovation, and ultimately, lead to 
the development of a more reliable, robust, and resilient telecommunications 
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infrastructure capable of supporting the increasing demands of the digital 
world of tomorrow (Mohit 2019). 

 
1.1.  Research Objective 
This article aims to explore the utilization of Big Data Analytics (BDA) in 
enhancing network performance within the telecommunications industry. With 
the current growth in data traffic and increasingly complex network 
infrastructures, the industry must find novel ways to optimize operations for 
enhanced reliability and quality of experience. New technologies present 
unique opportunities, and the next decade will necessitate significant further 
development of the associated technologies, systems, and processes to 
enable these new approaches to reach their full potential. By examining 
diverse BDA approaches and their ramifications for network administration, 
this paper seeks to provide a foundation from which telecommunications 
providers may address emergent challenges. Furthermore, the research will 
outline empirical findings from case studies conducted within the industry, 
emphasizing best practices and successful BDA implementations. Ultimately, 
this article seeks to contribute to the ongoing discussion on the transformative 
role BDA can play in telecommunications, an industry that has thus far 
embraced both the challenges and solutions inherent in such a fiscal and 
technological transformation, benefiting both practitioners and scholars alike. 
 
1.2.  Problem Statement 
From the complexities of modernizing network demands to the explosion of 
data traffic, the telecommunications sector faces significant challenges. Real-
time management and optimization of network performance have been 
identified as major issues. Legacy monitoring and management practices 
tend to be reactive, resulting in significant downtime and negatively impacting 
user experience. As the demand for mobile data services continues to soar, 
along with the ever-growing number of connected devices, operators are 
widely challenged to provide seamless connectivity while minimizing latency 
and maximizing throughput. 

Moreover, the amount of data produced by network activities makes it 
difficult to derive actionable insights. Existing systems fail to deliver on the 
promise of missed opportunities in G2G performance improvement due to the 
scale of incoming data. Dispersed data sources that are not integrated result 

in more analyses left to be done and no way to make proactive decisions. 
Additionally, there are barriers to the adoption of BDA within 
telecommunications, such as concerns around data confidentiality, security, 
and the availability of qualified professionals to analyze intricate data sets. 

Furthermore, the absence of a structured framework for BDA 
implementation has led to inconsistent data management practices at many 
telecom companies. This fragmentation results in gaps in achieving the full 
potential of analytics, hindering advancements in enhancing network 
operations. Without addressing these multi-dimensional issues, 
telecommunications operators will not be able to optimally utilize BDA to 
increase network performance and service delivery. 

 

2. Literature Review 
Telecommunications service providers (TSPs) have widely adopted Big Data 
Analytics (BDA) in recent years and several studies highlight its role in 
improving network performance and customer experience. Shongwe et al. 
about BDA in the telecommunications industry to be used for enhancing 
customer service, highlighting its importance in both personalizing users from 
the moment of account creation and real-time support systems (Shongwe, 
Malatji, and Pretorius 2022). Importantly, they find evidence BDA derived 
insights generate superior customer engagement and satisfaction. However, 
this study touches mainly upon customer service metrics but fails to capture 
both performance implications on the underlying network reasonably well. As 
a result, it neglects addressing how BDA can be integrated into the wider 
scope of network management to balance operational efficiency and service 
delivery (Qasim et al. 2024). 

Additionally, Dhasaratham (2023) explored the optimization of mobile 
cellular networks through BDA techniques within the framework of 5G 
technologies, demonstrating the significance of BDA in enhancing network 
performance and managing large data volumes (Dhasaratham 2023). 
However, this research did not consider the potential of utilizing fuzzy logic 
methods to further improve data management. In contrast, Manogaran et al. 
(2021) proposed a technique for fuzzy optimized data management to 
enhance BDA applications (Manogaran et al. 2021). While their research 
shows promise, further exploration is needed to validate these techniques in 
real-world networks where devices continually communicate, and network 
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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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topology is dynamic (Ageyev 2015). 
In their examination of optimizing networks with big data and uncertain 

data, Li et al. (2020) highlighted that data uncertainty obstructs effective 
decision-making processes (Li et al. 2020; Ageyev 2014). Their results 
suggest the need for more sophisticated models that account for this 
uncertainty. However, existing literature has not sufficiently addressed how 
these uncertainties can be mitigated in the context of telecommunications. 
Jiang et al. (2020) argue that state-of-the-art machine learning algorithms 
capable of handling uncertain data may provide solutions (Jiang et al. 2020; 
Mushtaq, Ali Ihsan, and Qasim 2015). While their insights into network 
behavior for Industry 4.0 applications are valuable, they offer limited guidance 
for the practical implementation of such heuristics within the 
telecommunications domain (Sieliukov 2022). 

Chen et al. (2022) made a case for geo-distributed data centers by 
proposing an approach focused on optimizing network data transfer in 
analytic jobs, thereby improving data transfer efficiency with distributed 
computing (Chen, Liu, and Li 2022). However, they did not provide a 
comprehensive consideration of the consequences for dynamic real-time 
chain performance, which telecommunications operators seek for actionable 
value. 

Jekov et al. (2021) presented constructive aspects and challenges of BDA 
in the telecommunications sector, highlighting issues such as data privacy, 
integrating new data sources, and implementing analytics as major barriers 
(Jekov et al. 2021). A methodology that addresses these challenges while 
focusing on security and interoperability across different data management 
systems is necessary to ensure sensitive data is kept secure while 
maintaining functionality (Qasim et al. 2021; Fatah and Qasim 2022). 

Balaram and Prabhu (2023) proposed a network management framework 
for 5G networks using Artificial Intelligence and BDA to optimize customer 
experiences. While their framework shows promise, it must be practically 
applied and empirically validated to determine its applicability (Balaram and 
Prabhu 2023). 

There is a need for ontology, text mining, and big data visualization 
frameworks in domain-specific applications, as well as BDA PKMS 
frameworks, to add a competitive advantage to organizations while 
addressing existing gaps in BDA. As focus on real-time applications for BDA 

increases, underlying frameworks must account for differences in 
telecommunications and network functions to successfully deploy BDA for 
improving network performance, addressing security and operational issues, 
and more. Empirical studies testing theoretical models in actual environments 
will be vital for making valuable contributions to the ongoing debate on how 
BDA can enhance telecommunications networks. 

 
3. Methodology 
This study aims to investigate the application of Big Data Analytics (BDA) in 
improving telecommunication networks. Employing a mixed-methods design 
that incorporates both quantitative and qualitative data collection methods 
provides a comprehensive understanding of the extent to which BDA 
optimizes telecommunications operations. 
 
3.1. Data Collection 
The data was collected via a structured process employing interviews, case 
studies, and the review of performance metrics. The study featured 30 semi-
structured interviews with network engineers, data analysts, and executives 
from 10 telecommunications companies. Interview participants were selected 
based on their significant experience in BDA applications and network 
management, providing a varied perspective about BDA implementation, 
encountered challenges, and perceived benefits. 

Along with the interviews, five extensive case studies were also 
examined. The cases were selected for innovative practices in BDA 
integration and the availability of detailed on performance data. In fact, the 
case studies covered a wide range of industries, including a myriad of 
business case services such as mobile, broadband, and enterprise solutions. 
Performance metrics—some dating back 12 months before and after BDA 
implementation—were analyzed. 

 
3.2. Quantitative Analysis 
This quantitative exploration has been designed to critically determine the 
positive relationship of Big Data Analytics (BDA) usage on the process areas 
of key performance indicators (KPIs) in the telecommunication industry. This 
is essential to demonstrate the utility of BDA in terms of network 
performance, as it enables empirical evidence of latency, throughput, and 
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topology is dynamic (Ageyev 2015). 
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capable of handling uncertain data may provide solutions (Jiang et al. 2020; 
Mushtaq, Ali Ihsan, and Qasim 2015). While their insights into network 
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for the practical implementation of such heuristics within the 
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Chen et al. (2022) made a case for geo-distributed data centers by 
proposing an approach focused on optimizing network data transfer in 
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chain performance, which telecommunications operators seek for actionable 
value. 
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reliability. The sections below summarize the approach regarding how data 
was collected, what metrics were analyzed, and what statistical methods 
were used to draw useful conclusions. 
 
3.2.1. Data Collection and Preparation 
To analyze the quantitative data, performance records were collected from 
telecommunications firms for six months before and after the implementation 
of Big Data Analytics (BDA). Data collection involved three key performance 
indicators (KPIs): 

1. Latency (L): Measured in milliseconds (ms), latency represents the 
time data packets take to travel from the source to their destinations 
across the network. Lower latency indicates a faster network response, 
which is crucial for applications that require real-time communication. 

2. Throughput (T): Throughput is a metric that measures the amount of 
successful data delivery over a communication channel, expressed in 
megabits per second (Mbps). High throughput ensures that larger 
volumes of data are delivered efficiently in high-demand environments. 

3. Network Uptime (U): Expressed as a percentage, network uptime 
indicates the reliability of the network by measuring the extent to which 
the network is operational for users. This metric provides insights into 
network infrastructure and management. 

Subsequently, the data was pre-processed to ensure its accuracy. This 
involved cleaning the data, removing outliers, and normalizing the metrics for 
easier comparison. 

 
3.2.2. Performance Metrics Analysis 
The analysis of performance metrics was conducted using the following 
equations, which quantify improvements in each KPI following BDA 
implementation: 
1. Latency Improvement (LI): 

𝐿𝐿𝐿𝐿 = 𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝐿𝐿𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝐿𝐿𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

× 100                                                     (1) 

This equation calculates the percentage reduction in latency, providing 
insights into the effectiveness of BDA in speeding up data transmission 
across the network. 
2. Throughput Improvement (TI): 

𝑇𝑇𝑇𝑇 = 𝑇𝑇𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝑇𝑇𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

× 100                                                     (2) 

This calculation assesses the increase in throughput, illustrating how BDA 
has enhanced the capacity of the network to handle data traffic. 
3. Uptime Improvement (UI): 

𝑈𝑈𝑈𝑈 = 𝑇𝑇𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏−𝑇𝑇𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎
𝑇𝑇𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏

× 100                                                     (3) 

This equation measures the enhancement in network uptime, reflecting 
the reliability and stability achieved post-BDA implementation. 
4. Overall Performance Improvement (OPI): 

𝑂𝑂𝑂𝑂𝑂𝑂 = √𝐿𝐿𝐿𝐿2 + 𝑇𝑇𝑇𝑇2 + 𝑈𝑈𝑈𝑈2                                                     (4) 
The OPI equation combines the improvements in latency, throughput, and 

uptime into a single composite metric, providing a holistic view of BDA's 
impact on network performance. 
 
3.2.3 Statistical Analysis 
Statistical testing for the significance of the observed changes in 
performance metrics the main technique used for analysis was Analysis of 
Variance (ANOVA). This approach was selected to assess whether significant 
differences in mean values of the performance metrics existed (i.e., with and 
without BDA). 

The F-statistic for the ANOVA test is calculated as follows: 

𝐹𝐹 = 𝑆𝑆𝑆𝑆𝑆𝑆/(𝑘𝑘−1)
𝑆𝑆𝑆𝑆𝑆𝑆/(𝑁𝑁−𝑘𝑘)                                                              (5) 

Where 𝑆𝑆𝑆𝑆𝑆𝑆 is the sum of squares between groups, indicating the variance 
due to the interaction between the different groups (pre- and post-BDA); 𝑆𝑆𝑆𝑆𝑆𝑆 
is the sum of squares within groups, representing the variance within each 
group; 𝑘𝑘 is the number of groups (in this case, 2: pre-BDA and post-BDA), 
and 𝑁𝑁 is the total number of observations. 

A significance level of p < 0.05 was established to determine the statistical 
relevance of the findings. Additionally, post-hoc tests such as Tukey's HSD 
(Honest Significant Difference) were utilized to identify specific pairs of groups 
that exhibited significant differences in performance metrics. 

 
3.3. Qualitative Analysis 
The qualitative analysis presented here is intended to supplement the 
quantitative findings by providing insight into the implications and challenges 
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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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of adopting Big Data Analytics (BDA) in telecommunications systems. The 
aim of this analysis is to provide interpretations of findings derived from 
structured interviews with industry experts and case studies, finding trends, 
themes and trends that help to inform the application and potential impact of 
BDA in the enhancement of the performance of the future network. 

The qualitative data were collected through 30 structured interviews with 
telecommunications professionals, including network engineers, data 
analysts and management executives from 10 telecommunications 
companies. The interviews followed a semi-structured format that provided 
the flexibility for responses but still covered key topics. During the 
interviews, the common themes included current BDA practices, 
implementation challenges, expected benefits, and future direction. The 
interviews were semi-structured where participants were asked to describe 
the use of BDA in their organization, challenge faced through integration, 
benefit gained, and opinions on future technologies. 

Qualitative data were systematically analyzed using thematic analysis. 
This process started with transcribing all interviews to ensure that 
participants' sentiments were accurately captured. The transcripts were read 
multiple times to familiarize researchers with them, as well as to carry out 
some preliminary coding for notable phrases, key words, and concepts. 
These preliminary codes were then clustered into larger themes through an 
iterative process. 

Migration and integration of data and changing skills and training needs; 
the role of BDA in decision-making; and other enhancers of customer 
experience were some of the key themes brought forward in the analysis. 
Integrating Diverse Data Sources to Get a Holistic View of Network 
Performance: — Many participants stressed the need to bring together 
multiple data sources to accomplish a complete understanding of network 
performance, reiterating that data silos remained a major impediment to good 
analytics. Another frequent note was the shortage of talent that could analyze 
large data sets and deploy BDA solutions, showing the need for specific 
training programs. 

Most interviewees reported that decision-making processes had been 
greatly improved through the use of BDA within their organizations. The use 
of real-time analytics enabled proactive measures to address network issues, 
leading to increased operational efficiency and minimized downtime. 

Respondents also recognized that big data analytics (BDA) was a key 
contributor in improving customer experience, through personalized offerings 
and greater responsiveness in customer services. 

Feedback from participants in follow-up sessions helped refine the themes 
and provided insight on what items accurately represented the collective 
insight of the interviewees. Qualitative insights were followed by quantitative 
data integration complemented to provide a comprehensive perspective on 
the BDA impact on telecommunications network performance. This enabled 
triangulation whereby qualitative results underpinned the quantitative 
performance gains in terms of latency, throughput, and uptime, illuminating 
how particular BDA practices contributed to the enhancement. 

Qualitative analysis yields implications for practice within the 
telecommunications industry. Reinforce strategies: Organizations need to 
formulate a clear strategy for integrating BDA into core business functions 
alongside efforts to overcome data integration challenges and address skill 
gaps. It is also important to invest in analytical training programs in order to 
create and reinforce the culture that you want. Telecom companies must also 
focus on harnessing BDA to optimize customer experience, enabling them to 
stand out in a competitive field, leading to improved customer satisfaction and 
loyalty. And finally, the dynamic nature of the telecommunications industry 
demands a continuous review and adjustment of the BDA strategies to 
ensure alignment with evolving trends and challenges. 

 
3.4. Hypothesis 
The hypothesis is a key part of this study, it highlights a verifiable claim about 
the anticipated results of applying Big Data Analytics (BDA) in 
telecommunications networks. Central some prediction driving this work is: 
H1: Telecommunications Networks that are deployed with Big Data Analytics 
show a statistically meaningful improvement over their performance metrics 
(latency, throughput, reliability). 
 
3.4.1. Rationale Behind the Hypothesis 
This hypothesis is based on some crucial assumptions from the existing 
literature and practical observations in the telecommunications field: 
Enhancing Decision Making Ability: The implementation of BDA is expected 
to drive improved decision-making processes. Telecommunications 
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interviews were semi-structured where participants were asked to describe 
the use of BDA in their organization, challenge faced through integration, 
benefit gained, and opinions on future technologies. 

Qualitative data were systematically analyzed using thematic analysis. 
This process started with transcribing all interviews to ensure that 
participants' sentiments were accurately captured. The transcripts were read 
multiple times to familiarize researchers with them, as well as to carry out 
some preliminary coding for notable phrases, key words, and concepts. 
These preliminary codes were then clustered into larger themes through an 
iterative process. 

Migration and integration of data and changing skills and training needs; 
the role of BDA in decision-making; and other enhancers of customer 
experience were some of the key themes brought forward in the analysis. 
Integrating Diverse Data Sources to Get a Holistic View of Network 
Performance: — Many participants stressed the need to bring together 
multiple data sources to accomplish a complete understanding of network 
performance, reiterating that data silos remained a major impediment to good 
analytics. Another frequent note was the shortage of talent that could analyze 
large data sets and deploy BDA solutions, showing the need for specific 
training programs. 

Most interviewees reported that decision-making processes had been 
greatly improved through the use of BDA within their organizations. The use 
of real-time analytics enabled proactive measures to address network issues, 
leading to increased operational efficiency and minimized downtime. 

Respondents also recognized that big data analytics (BDA) was a key 
contributor in improving customer experience, through personalized offerings 
and greater responsiveness in customer services. 

Feedback from participants in follow-up sessions helped refine the themes 
and provided insight on what items accurately represented the collective 
insight of the interviewees. Qualitative insights were followed by quantitative 
data integration complemented to provide a comprehensive perspective on 
the BDA impact on telecommunications network performance. This enabled 
triangulation whereby qualitative results underpinned the quantitative 
performance gains in terms of latency, throughput, and uptime, illuminating 
how particular BDA practices contributed to the enhancement. 

Qualitative analysis yields implications for practice within the 
telecommunications industry. Reinforce strategies: Organizations need to 
formulate a clear strategy for integrating BDA into core business functions 
alongside efforts to overcome data integration challenges and address skill 
gaps. It is also important to invest in analytical training programs in order to 
create and reinforce the culture that you want. Telecom companies must also 
focus on harnessing BDA to optimize customer experience, enabling them to 
stand out in a competitive field, leading to improved customer satisfaction and 
loyalty. And finally, the dynamic nature of the telecommunications industry 
demands a continuous review and adjustment of the BDA strategies to 
ensure alignment with evolving trends and challenges. 

 
3.4. Hypothesis 
The hypothesis is a key part of this study, it highlights a verifiable claim about 
the anticipated results of applying Big Data Analytics (BDA) in 
telecommunications networks. Central some prediction driving this work is: 
H1: Telecommunications Networks that are deployed with Big Data Analytics 
show a statistically meaningful improvement over their performance metrics 
(latency, throughput, reliability). 
 
3.4.1. Rationale Behind the Hypothesis 
This hypothesis is based on some crucial assumptions from the existing 
literature and practical observations in the telecommunications field: 
Enhancing Decision Making Ability: The implementation of BDA is expected 
to drive improved decision-making processes. Telecommunications 



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

1160

operators can analyze the huge volumes of data in real time and act pre-
emptively in mitigating common network problems, optimally utilize 
resources, and adapt quickly to the changing scenarios. There is extensive 
evidence from past research that data-driven decision making leads to 
considerable gains in operational efficiency (Martinez-Mosquera, Navarrete, 
and Luján-Mora 2020). 

Optimization of Network Performance: BDA presents advanced analytical 
tools and techniques like machine learning and predictive analytics, which 
cater to optimizing network performance. BDA helps to optimize network 
performance by providing insights into traffic patterns, enabling operators to 
identify potential bottlenecks and take corrective action before they impact 
the quality of service. Such a proactive approach is consistent with the results 
presented by Ma et al. (2020) on how data-driven optimization strategies 
could also bring benefits to 5G networks (Ma, Guo, and Zhang 2020). 

Enhancement of Latency and Throughput: The primary goal of 
implementing BDA in telecommunications is to minimize latency and 
maximize throughput. Latency: Latency is the time delay in data transfer, 
which is integral to the user experience, especially for applications that 
require real-time communication. This will greatly reduce latency since BDA 
is used to smooth the triangular road of data flow and utilize the available 
bandwidth. Along with throughput — that is, the amount of transmitted data 
over a period of time — can also be enhanced with BDA, improving the 
efficiency of the network traffic. 

Increased Reliability and Uptime: Reliability is critical to 
telecommunications since downtime can be greatly damaging to service 
providers and their customers. BDA supports 24/7 visibility into and analysis 
of network performance so that operators can detect issues and take 
rectification steps well before they cause service disruption. This indeed 
predictive capability should improve the overall network, thus leading to 
higher network uptime measurements. 

 
3.4.2. Sub-Hypotheses 
For a more precise analysis of the effect of BDA on network performance, 
the following sub-hypotheses will also be examined: 

H1a: the BDA will lead to a significant decrease in average latency in 
telecom networks. 

H1b: The deployment of BDA will cause the higher increase of throughput 
regarding telecommunications network in a statistically significant way. 

H1c: BDA implementation increases telecommunications networks 
reliability, measured as network uptime. 
 
3.4.3. Method of Testing the Hypothesis 
The hypotheses and sub-hypotheses will then be tested using a solid method 
of both quantitative and qualitative analysis functions. The quantitative 
analysis will employ statistical tests such as ANOVA and paired t-tests to 
assess statistical significance in the observed changes in latency, throughput, 
and reliability metrics pre- and post-BDA deployment. Interviews from a 
diverse range of industry sources will provide qualitative data that will help 
either support or refute the findings measured quantitatively. 

Through a clear articulation of the hypothesis and the rationale for this 
hypothesis, this study seeks to provide evidence of value regarding the use 
of BDA to enhance telecommunications network performance. The expected 
outcomes will both validate the hypothesis and provide insights into the 
current state of BDA implementation in the telecommunications sector to 
inform the strategies of industry players and stakeholders in subsequent 
efforts towards BDA adoption. 

 
3.5. Ethical Considerations 
Ethical Standards Approval for data collection was obtained from the IRB 
(Institutional Review Board). Informed consent was obtained from all 
participants, who were fully aware of the study's purposes before 
participating. All the interviewees had their identities and proprietary 
information held confidential and secure. 
 
3.6. Integration of Existing Frameworks 
The framework draws from existing literature to inform BDA as a direction of 
implementation. For example, Martínez-Mosquera et al. (2020) proposed a 
universal BDA-based performance management framework for mobile 
networks with a focus on structured data integration and analysis (Martinez-
Mosquera, Navarrete, and Luján-Mora 2020)(Martinez-Mosquera, Navarrete, 
and Luján-Mora 2020)(Martinez-Mosquera, Navarrete, and Luján-Mora 
2020)(Martinez-Mosquera, Navarrete, and Luján-Mora 2020)(Martinez-
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Mosquera, Navarrete, and Luján-Mora 2020)(Martinez-Mosquera, et al. 
2020)(Martinez-Mosquera, et al. 2020)(Martinez-Mosquera, Navarrete, and 
Luján-Mora 2020). Ma et al. (2020) emphasized the significance of machine 
learning approaches towards proactive network optimization, suggesting that 
flexible analytical frameworks are needed in telecommunications(Ma, Guo, 
and Zhang 2020)(Ma, Guo, and Zhang 2020)(Ma, Guo, and Zhang 2020)(Ma, 
Guo, and Zhang 2020)(Ma, Guo, and Zhang 2020)(Ma, et al. 2020)(Ma, et al. 
2020) . This study advances the robustness of methodology by incorporating 
these models while simultaneously illustrating the difficulties of optimizing 
network performance using BDA. 
 
4. Results 
4.1. Quantitative Analysis Results 
This rigorous quantitative study assesses the impact of BDA in terms of 
performance changes in network performance metrics before and after the 
implementation of BDA. Such a measurement is key to realizing the real-
world advantages of BDA in telecommunications. The data was collected over 
a period of 12 months and covered 10 different telecommunications 
companies with a variety of services, such as mobile networks, broadband 
and enterprise. To quantify the impact of BDA on network efficiency and user 
satisfaction, we analyze the following performance metrics. 
 
4.1.1 Performance Metrics Overview 
The results of quantitative analysis present drastic changes in the network 
performance parameters after implementing Big Data Analytics (BDA). To 
understand the influence that BDA has had in telecommunications 
landscape, this analysis will review performance metrics, such as latency, 
throughput, uptime, and customer satisfaction ratings. These data span a 
period of 12 months and included information from 10 telecommunications 
companies whose service offerings ranged from mobile networks to 
broadband services, and also to enterprise solutions. These metrics that 
demonstrate the performance improvements before and after the integration 
of BDA into network management strategies are comparing in Figure 1, with 
metrics statistical significance (p-value< 0.001) across the board. 
 

 
Figure 1. Analysis of Network Performance Metrics Pre- and Post-Big Data 

Analytics Implementation 
 

The results show significant improvements across all major KPIs Average 
latency fell from 45.8 ms, down to 28.2 ms, a 38.6% improvement. The 
throughput improved from 55.4 Mbps to 73.2 Mbps, an increase of 32.1%. 
Uptime increased from 92.5% to 97.8%, making reliability increase by 5.7%. 
This has driven customer satisfaction ratings up to 4.1 from a previous 3.4, 
indicating a solid 20.6% rise in the user experience. 

These metrics illustrate and emphasize the performance improvement 
given by BDA. The significant decrease in latency also suggests a potential 
for lower latency applications that require real time data transfers. This rise 
in throughput indicates an improved ability to process data, which is critical 
in order to accommodate the demands of an increasing number of users. 
Furthermore, the uptime percentage after the implementation demonstrates 
higher reliability and better user satisfaction. The data not supports 
hypothesis validation, but also regulatory deployment of BDA as a key 
enabler of improved operational effectiveness and customer engagement in 
the telecommunications sector. 

According to the analysis, BDA will potentially revolutionize the way 
telecommunications operations work. These insights can be utilized by the 
telecommunications firms to advance their service offerings. To optimize 
resource allocation dynamically, companies, for example, can implement 
advanced predictive analytics to foresee usage patterns. Establishing 
continuous monitoring and analysis of these performance metrics will help 
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sustain the improvement achieved and respond more rapidly to new 
challenges. Moreover, it will be necessary to enhance the skills of employees 
to be data literate in order to reap the value of BDA. Organizations need to 
proactively invest towards training-related efforts that foster such analytical 
capabilities so its staff can effectively interact with BDA tools and technologies 
to deliver sustainable improvements in network performance and customer 
satisfaction. 

 
4.1.2. Detailed Performance Improvements 
Responses to the Operationalization of BDA474 There were significant 
improvements in performance metrics Key Analytical Queries Action ### for 
BDA47 47 service scenarios. A closer analysis of the data suggests that BDA 
has had a significant positive impact on the latency, throughput, and uptime 
reliability of nodes, essential particularly in high-demand environments and 
urban locations. This table summarizes the detailed performance 
improvements in latency, throughput, and uptime observed in all three 
systems with contextual comments illustrating what factors contributed to the 
performance enhancements observed.   
 

 
Figure 2. Analysis of Performance Improvements Post-BDA Implementation 

 
Average latencies dropped from 55 ms to 30 ms, an improvement of 

45.5%, and was most noticeable during peak usage hours. The gains 
highlight the effectiveness of BDA in handling high-demand situations that 

allow networks to remain responsive even during times of high demand. 
The improvements in throughput were particularly evident in urban areas, 

where data traffic is usually heavier. Average throughput across these areas 
grew from 50 Mbps to 80 Mbps, indicating an impressive 60% capacity gain. 
This means that BDA is key to improving the network's capacity to process 
large data at the speed necessary for urban customers who seek devices that 
support high-speed access. 

In addition, service interruptions decreased significantly as uptime 
reliability increased with downtime reports being reduced on average from 3.5 
hours/month before BDA implementation to only 1.5 hours/month post-BDA 
implementation. This decrement indicates a much more stable network 
environment, which is a contributory factor for preserving customer 
satisfaction and loyalty in a competing telecoms landscape. 

Moreover, customer satisfaction ratings showed a remarkable increase 
from 3.4 to 4.1, indicating a 20.6% improvement in user happiness. This 
increase is due to the decreased latency, higher throughput, and increased 
uptime leading to a better customer experience. 

BDA not only enables operational performance optimizations but also 
builds a closer relationship between service providers and their customers, 
according to the data. These findings Serve as a blueprint for telcos to 
deepen their BDA initiatives for ongoing network performance and customer 
satisfaction benefits. Regular review and modification of BDA 
implementations will be essential for maintaining these performance 
improvements and adapting to the rapidly changing telecommunications 
market. 

 

4.1.3. Statistical Analysis 
In order to evaluate the statistical significance of the observed changes in 
telecommunications network metrics after the application of Big Data 
Analytics (BDA), an analysis of variance (ANOVA) was performed. This 
statistical technique measures the difference in means between multiple 
groups, which helps understand the effect of BDA on network performance 
improvement. ANOVA results are shown in the table below, showing 
differences in pre- and post-BDA implementation performance metrics. 
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Table  1. ANOVA Results for Performance Metrics Comparison Before and 
After BDA Implementation 

Source of 
Variation 

Sum of 
Squares 

(SS) 

Degrees of 
Freedom 

(df) 

Mean 
Square 

(MS) 
F-Statistic p-Value 

Between 
Groups 

4603.21 1 4603.21 25.34 < 0.001 

Within 
Groups 

15322.67 58 263.82 

Total 19925.88 59 

 
From the ANOVA table, it can be observed that the Big Data Analytics 

(BDA) feature has an F-statistic of 25.34 with a p-value of less than 0.001, 
confirming that BDA significantly impacts the overall metrics (p < 0.05). This 
indicates that the improvements in latency, throughput, and uptime are not 
due to random variation but are likely caused by the strategic implementation 
of BDA. 

Subsequent testing using Tukey's HSD revealed significant differences for 
all pre- and post-BDA metrics pairwise comparisons (p < 0.05). These 
performance improvements, as a lower latency, higher throughput, and 
increased uptime can be attributed to the implementation of BDA. 

These results support the initial hypothesis and provide compelling 
evidence for telecommunications companies to invest further in BDA 
initiatives. Effective utilization of BDA enables organizations to achieve 
sustainable growth in network performance, which is crucial in an industry 
characterized by rapid changes and intense competition. However, there 
remains scope for improvement in future processes, particularly in optimizing 
performance metrics and fostering continuous data-driven decision-making to 
enhance customer satisfaction through BDA applications. 

 

4.2. Qualitative Analysis Results 
4.2.1. Key Themes Identified 
Big Data Analytics (BDA) is rich of embellished qualitative analysis with 
suitable telecommunications network performance implementations. The 
interpretation of structured interview data through thematic analysis revealed 
multiple important themes which explain both the barriers and benefits of BDA 
adoption. Thirty themes were revealed indicating a diversity of experiences 
and viewpoints on the influence of BDA on operational effectiveness and 

customer engagement through in-depth interviews with industry 
professionals. The table 4 below highlights the major themes identified: the 
percentage of respondents who discussed each theme during their 
interviews. 

 

Table  2. Key Themes Identified from Qualitative Analysis of BDA 
Implementation 

Key Theme Description 
Percentage of 

Respondents (%) 

Data Integration and 
Management 

Necessity for seamless integration 
of diverse data sources; challenges 

from data silos. 
75 

Skill Gaps and 
Training Needs 

Identification of skill gaps within 
organizations; concerns about 

training adequacy. 
80 

Impact on Decision-
Making 

Enhancement of decision-making 
processes through access to real-

time analytics. 
70 

Customer 
Experience 

Enhancement 

Improvement in customer 
experiences via personalized 

services and increased 
responsiveness. 

85 

Strategic Alignment 
and Future Direction 

Need for alignment between BDA 
initiatives and organizational goals 

for effective implementation. 
65 

 

The thematic results highlight the significant elements of BDA 
implementation that telecom companies should focus on. More than three-
quarters of respondents (77.78%) noted the data integration and 
management is critical and those organizations are able to break down data 
silos can dramatically improve analytical efforts. It indicates that organizations 
will need to invest in strong data integration efforts to take some of the 
benefits of BDA. 

The most concerning factor was skill gaps, with 80% of all interviewees 
being unsatisfied with the current training regime. Moreover, it highlights the 
urgent necessity for organizations to invest resources into quality training 
programs to ensure that employees develop the requisite capabilities to 
leverage big data and analytics BDA technologies successfully 
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70% of participants claimed that the analytics made available in real-time 
aided faster and more informed decisions, as the decision-making time was 
reduced by hours to minutes. Such efficiency translates into better 
operational performance and quicker response to network problems. 

This contribution was complemented by improved customer experience 
metrics as 85% of BDA respondents stated it had heavily influenced customer 
service metrics, leading to increases in satisfaction and retention. This 
finding is consistent with the quantitative results indicating improved customer 
satisfaction ratings post BDA implementation. 

For example, 65% of our interviewees emphasized the importance of 
aligning BDA initiatives with broader organizational goals, which is a theme 
around strategic alignment. Marrying this respective alignment is important to 
make sure that BDA efforts are aligned with the overall goals of your 
business. 

Not only do these insights validate the quantitative findings, but they also 
provide actionable recommendations for telecommunications firms. 
Organizations must build a robust data-driven culture, including whether 
integration; priority training; improved decision-making; customer-related 
interactions; and aligning BDA initiatives to the overall strategic goals of the 
company to maximize the returns on Big Data Analytics investments. 

 
4.2.2. Implications for Practice 
Based on the qualitative insights drawn from the interviews, there are some 
tangible implications for practice in the telecommunications industry. These 
implications emphasise the strategic actions that organisations must take to 
improve their BDA initiatives to enhance performance and customer 
satisfaction. The implications along with associated strategies and 
recommended actions that firms can take to improve their BDA practices are 
summarized in the following table as well. 

Table  3. Implications for Practice Based on Qualitative Insights from BDA 
Implementation 

Implication 
Description of Actionable 

Strategies 

Percentage of 
Respondents 

Emphasizing This 
Action (%) 

Strategic 
Implementation of 

BDA 

Develop clear integration 
strategies to overcome data 

challenges; foster a culture of 
analytics. 

75 

Investment in 
Training 

Prioritize robust training 
programs to equip staff with 
analytical skills essential for 

BDA. 

80 

Focus on Customer-
Centric Approaches 

Enhance customer experiences 
through personalized services 

driven by BDA insights. 
85 

Ongoing Evaluation 
and Adaptation 

Continuously assess and adapt 
BDA strategies to align with 
evolving technologies and 

market demands. 

70 

                                                                                                                                                         
The table 3 shows the critical implications for practice, which were identified 
by the participants. 75% of respondents also highlighted the need for 
organizations to strategize on how building BDA can be best utilized in their 
work, signaling to organizations the importance of a clear ladder to implement 
and incorporate BDA. It covers everything from resolving data integration 
challenges to creating a culture of analytics. This helps ensure that BDA 
initiatives are aligned and deployed strategically with the objectives of the 
organization and its operations. 

80% of the interviewees considered the investment in training to be 
critical, as they highlighted the importance of training employees in analytical 
skills, in order to unlock the potential of BDA. Providing this solution is critical 
to build a data-driven culture needed to deliver sustainable, long-lasting 
improvements in network performance. 

A staggering 85% of respondents emphasized the necessity of shifting to 
customer-centric strategies. Telecom companies can use BDA to create 
individualized service offerings to delights customers and enhance customer 
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reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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experience, this can help telecom service providers to win over customers in 
a competitive market and increase customer loyalty and satisfaction. 

Seventy percent of the BDA strategies continued to be evaluated and 
adapted, indicating a need for continuous evaluation of BDA implementations. 
Telecommunications remain bespoke- formation types retaining fluidity in 
their organizations and imperative tendencies to equip them with BDA. 

The qualitative perspectives highlight the need for a multifaceted 
approach for BDA implementation specifically in telecommunications domain. 
Organizations must be strategic in their integration, invest substantially in 
training, remain focused on customer experiences, and conduct regular 
assessments to reap the full benefits of Big Data Analytics in improving their 
operational efficiency. 

The study contributes to the existing literature by providing robust 
evidence on the positive effect of Big Data Analytics on telecommunications 
network performance. Rigorous statistical tests bolstered by quantitative 
analysis were performed further proving the improvements in latency, 
throughput and uptime. Moreover, the qualitative analysis emphasized 
practical challenges and benefits of implementing BDA which underlined the 
importance of data amalgamation, skills development and strategic 
alignment. These results collectively answer all research questions and help 
in developing a better understanding of how BDA for optimizing 
telecommunications operations 

These findings, which are very detailed, highlight the importance of BDA 
in improving network performance and show that as the telecommunications 
business changes and as competition grows, continuously investing in 
analytical capabilities is critical for success. To support the hypotheses 
proposed earlier, the study focuses on findings that can provide practitioners 
with actionable insights that can help companies gain the utmost value from 
BDA, improving network performance and increasing customer satisfaction 
in their operations. 
 
5. Discussion 
This study reveals that Big Data Analytics (BDA) has considerably improved 
key performance indicators (KPIs) such as latency, throughput, uptime, and 
customer satisfaction, compared to traditional methods of evaluating telecom 
network performance. The experimental results showed a latency reduction 

of 38.6%, a throughput increase of 32.1%, and an uptime enhancement of 
5.7% following BDA implementation. These results align with previous studies 
that emphasize the importance of BDA in improving telecommunications 
operations. 

The reduction in latency corroborates the findings of prior studies, 
particularly those of Fu et al. (2019) emphasized that optimized data 
scheduling in social networks can minimize latency and enhance user 
experiences (Fu, Liu, and Srivastava 2019). Similarly, Chen et al. (2022) 
highlighted the need to optimize network transfers of data analytic jobs across 
geo-distributed data centers, suggesting that such practices are important for 
reducing latency metrics in telecommunications (Chen, Liu, and Li 2022). The 
present study demonstrates that latency, which decreased from 45.8 ms to 
28.2 ms after BDA implementation, exemplifies the valuable application of 
cutting-edge data management paradigms. 

Furthermore, the increase in throughput, especially prominent in urban 
settings, underscores the growing appreciation for the role of BDA in enabling 
improved capacity management. The research results, which showed that 
average throughput increased from 55.4 Mbps to 73.2 Mbps, support the 
assertion made by Balaram and Prabhu (2023) that the application of artificial 
intelligence in conjunction with BDA can enhance customer experience in 5G 
networks (Balaram and Prabhu 2023). Advanced analytics contribute to better 
performance metrics and increased user satisfaction. This result reinforces 
the necessity for telecommunications providers to implement BDA as a 
fundamental element of their strategic framework. 

The overall positive evolution in responses is evident through increased 
customer satisfaction ratings, which rose from 3.4 to 4.1, highlighting the 
impact on operational performance. Keshavarz et al. (2021) noted that BDA 
has the potential to enhance service quality within the telecommunications 
sector, aligning with the concept that improved network performance leads to 
enhanced user experience (Keshavarz et al. 2021). As our results 
demonstrate, improved uptime and lower latency are directly proportional to 
higher customer satisfaction, with better BDA implementation leading to 
higher loyalty and lower churn rates. 

However, the study also highlights several limitations that warrant 
attention. The analysis was conducted on data from only 10 telecom firms, 
which may limit the generalizability of the findings. A wider sample 
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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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experience, this can help telecom service providers to win over customers in 
a competitive market and increase customer loyalty and satisfaction. 

Seventy percent of the BDA strategies continued to be evaluated and 
adapted, indicating a need for continuous evaluation of BDA implementations. 
Telecommunications remain bespoke- formation types retaining fluidity in 
their organizations and imperative tendencies to equip them with BDA. 

The qualitative perspectives highlight the need for a multifaceted 
approach for BDA implementation specifically in telecommunications domain. 
Organizations must be strategic in their integration, invest substantially in 
training, remain focused on customer experiences, and conduct regular 
assessments to reap the full benefits of Big Data Analytics in improving their 
operational efficiency. 

The study contributes to the existing literature by providing robust 
evidence on the positive effect of Big Data Analytics on telecommunications 
network performance. Rigorous statistical tests bolstered by quantitative 
analysis were performed further proving the improvements in latency, 
throughput and uptime. Moreover, the qualitative analysis emphasized 
practical challenges and benefits of implementing BDA which underlined the 
importance of data amalgamation, skills development and strategic 
alignment. These results collectively answer all research questions and help 
in developing a better understanding of how BDA for optimizing 
telecommunications operations 

These findings, which are very detailed, highlight the importance of BDA 
in improving network performance and show that as the telecommunications 
business changes and as competition grows, continuously investing in 
analytical capabilities is critical for success. To support the hypotheses 
proposed earlier, the study focuses on findings that can provide practitioners 
with actionable insights that can help companies gain the utmost value from 
BDA, improving network performance and increasing customer satisfaction 
in their operations. 
 
5. Discussion 
This study reveals that Big Data Analytics (BDA) has considerably improved 
key performance indicators (KPIs) such as latency, throughput, uptime, and 
customer satisfaction, compared to traditional methods of evaluating telecom 
network performance. The experimental results showed a latency reduction 

of 38.6%, a throughput increase of 32.1%, and an uptime enhancement of 
5.7% following BDA implementation. These results align with previous studies 
that emphasize the importance of BDA in improving telecommunications 
operations. 

The reduction in latency corroborates the findings of prior studies, 
particularly those of Fu et al. (2019) emphasized that optimized data 
scheduling in social networks can minimize latency and enhance user 
experiences (Fu, Liu, and Srivastava 2019). Similarly, Chen et al. (2022) 
highlighted the need to optimize network transfers of data analytic jobs across 
geo-distributed data centers, suggesting that such practices are important for 
reducing latency metrics in telecommunications (Chen, Liu, and Li 2022). The 
present study demonstrates that latency, which decreased from 45.8 ms to 
28.2 ms after BDA implementation, exemplifies the valuable application of 
cutting-edge data management paradigms. 

Furthermore, the increase in throughput, especially prominent in urban 
settings, underscores the growing appreciation for the role of BDA in enabling 
improved capacity management. The research results, which showed that 
average throughput increased from 55.4 Mbps to 73.2 Mbps, support the 
assertion made by Balaram and Prabhu (2023) that the application of artificial 
intelligence in conjunction with BDA can enhance customer experience in 5G 
networks (Balaram and Prabhu 2023). Advanced analytics contribute to better 
performance metrics and increased user satisfaction. This result reinforces 
the necessity for telecommunications providers to implement BDA as a 
fundamental element of their strategic framework. 

The overall positive evolution in responses is evident through increased 
customer satisfaction ratings, which rose from 3.4 to 4.1, highlighting the 
impact on operational performance. Keshavarz et al. (2021) noted that BDA 
has the potential to enhance service quality within the telecommunications 
sector, aligning with the concept that improved network performance leads to 
enhanced user experience (Keshavarz et al. 2021). As our results 
demonstrate, improved uptime and lower latency are directly proportional to 
higher customer satisfaction, with better BDA implementation leading to 
higher loyalty and lower churn rates. 

However, the study also highlights several limitations that warrant 
attention. The analysis was conducted on data from only 10 telecom firms, 
which may limit the generalizability of the findings. A wider sample 
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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 
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In Table 1, these fifteen dimensions are presented along with their definitions and 
corresponding categories�
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encompassing a greater variety of organizations could provide more 
comprehensive insights into the effects of BDA across multiple contexts. 
Additionally, customer satisfaction data and performance metrics are based 
on self-reported measures, which are prone to bias. Future studies should 
incorporate objective data from network performance measurements using 
specific tools, such as those suggested by Drivas et al. (2020), to enhance 
the reliability of the findings (Drivas et al. 2020). 

Moreover, qualitative insights continue to reveal themes such as 
challenges in data integration and the need for improved training programs. 
Approximately 80% of interviewees expressed concerns related to the skill 
gap in their organizations, which aligns with the findings of Mello and Martins 
(2019), suggesting that a better performance measurement system should be 
supported by appropriate training initiatives (Mello and Martins 2019). As 
emphasized by Jaswanth et al. (2023), the effective understanding of 
complex data sets requires highly skilled individuals, necessitating 
continuous education and development to keep pace with the rapidly evolving 
environment of BDA technologies (Jaswanth et al. 2023). 

Understanding the ways in which BDA can improve telecommunications 
network performance is the focus of this article. The quick return on 
investment in terms of latency, throughput, uptime, and customer satisfaction 
provides a compelling reason for telecom companies to invest in BDA. As 
organizations and the industry evolve towards data-centric approaches, the 
right methodology and integration strategy will enable organizations to fully 
embrace BDA's benefits while acknowledging the limitations identified in this 
study. Future research should concentrate on the long-term effects of BDA 
on organizational performance and customer engagement, as well as the 
evolving skill needs in this dynamic field. BDA initiatives should align with 
broader organizational goals, resonating with the arguments put forward by 
Nougnanke et al. (2023) (Nougnanke et al. 2023). There is an ongoing need 
for the holistic embedding of analytics within the operational fabric of 
telecommunications. 
 
6. Conclusion 
This article demonstrates the strong effectiveness of Big Data Analytics 
(BDA) in enhancing telecommunication network performance metrics. The 
results show that BDA implementation significantly improves several key 

areas, including latency, throughput, uptime, and customer satisfaction. 
Using robust quantitative and qualitative analyses, the study highlights the 
multidimensional value that BDA delivers to telecommunications companies, 
establishing it as an essential driver of operational excellence and competitive 
advantage. 

The reduction in latency indicates that BDA enhances overall network 
responsiveness under heavy load conditions and during peak usage times. 
This improvement ensures a seamless user experience, which is crucial for 
applications that require real-time communication, as BDA enables faster 
data processing and better traffic management. Enhancements to the earth 
station evaluation process are particularly significant as the 
telecommunications community continues to be challenged to provide faster, 
more dependable networks. 

Additionally, BDA achieves better data processing capabilities, as 
evidenced by increasing throughput. This ability is especially important in 
urban areas with high data volumes, ensuring streamlined service delivery 
and an overall improved customer experience. The correlation between 
higher throughput and customer satisfaction underscores the strategic value 
of BDA in fostering customer loyalty and retention. 

The benefits of improved uptime suggest that the network infrastructure is 
becoming more reliable. Catastrophic failures have been minimized through 
reduced downtime and service interruptions, enabling telecommunications 
providers to maintain 24/7 availability and thus build trust with users. In a 
competitive market with rising customer expectations, this growing reliance 
on reliability is critical. The results recommend the utilization of BDA-driven 
predictive maintenance and real-time monitoring systems to detect and 
address potential issues before they degrade service quality. 

Both performance measures and qualitative insights from industry 
practitioners highlight the need for a cultural shift within organizations to adopt 
a data-informed approach to decision-making. The identification of skill gaps 
and the need for strong training programs point to areas for improvement. 
Telecom firms must ensure that training programs are in place to equip the 
workforce with the necessary analytical skills to fully utilize BDA's potential. 
Strengthening the foundation of operational excellence fosters a culture of 
persistence and innovation throughout the organization. 

A dominant theme across the research is the strategic alignment of BDA 
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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 
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(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�

 Optimizing Telecommunications Network Performance ... | Sameer Baddour et al.

1173

encompassing a greater variety of organizations could provide more 
comprehensive insights into the effects of BDA across multiple contexts. 
Additionally, customer satisfaction data and performance metrics are based 
on self-reported measures, which are prone to bias. Future studies should 
incorporate objective data from network performance measurements using 
specific tools, such as those suggested by Drivas et al. (2020), to enhance 
the reliability of the findings (Drivas et al. 2020). 

Moreover, qualitative insights continue to reveal themes such as 
challenges in data integration and the need for improved training programs. 
Approximately 80% of interviewees expressed concerns related to the skill 
gap in their organizations, which aligns with the findings of Mello and Martins 
(2019), suggesting that a better performance measurement system should be 
supported by appropriate training initiatives (Mello and Martins 2019). As 
emphasized by Jaswanth et al. (2023), the effective understanding of 
complex data sets requires highly skilled individuals, necessitating 
continuous education and development to keep pace with the rapidly evolving 
environment of BDA technologies (Jaswanth et al. 2023). 

Understanding the ways in which BDA can improve telecommunications 
network performance is the focus of this article. The quick return on 
investment in terms of latency, throughput, uptime, and customer satisfaction 
provides a compelling reason for telecom companies to invest in BDA. As 
organizations and the industry evolve towards data-centric approaches, the 
right methodology and integration strategy will enable organizations to fully 
embrace BDA's benefits while acknowledging the limitations identified in this 
study. Future research should concentrate on the long-term effects of BDA 
on organizational performance and customer engagement, as well as the 
evolving skill needs in this dynamic field. BDA initiatives should align with 
broader organizational goals, resonating with the arguments put forward by 
Nougnanke et al. (2023) (Nougnanke et al. 2023). There is an ongoing need 
for the holistic embedding of analytics within the operational fabric of 
telecommunications. 
 
6. Conclusion 
This article demonstrates the strong effectiveness of Big Data Analytics 
(BDA) in enhancing telecommunication network performance metrics. The 
results show that BDA implementation significantly improves several key 

areas, including latency, throughput, uptime, and customer satisfaction. 
Using robust quantitative and qualitative analyses, the study highlights the 
multidimensional value that BDA delivers to telecommunications companies, 
establishing it as an essential driver of operational excellence and competitive 
advantage. 

The reduction in latency indicates that BDA enhances overall network 
responsiveness under heavy load conditions and during peak usage times. 
This improvement ensures a seamless user experience, which is crucial for 
applications that require real-time communication, as BDA enables faster 
data processing and better traffic management. Enhancements to the earth 
station evaluation process are particularly significant as the 
telecommunications community continues to be challenged to provide faster, 
more dependable networks. 

Additionally, BDA achieves better data processing capabilities, as 
evidenced by increasing throughput. This ability is especially important in 
urban areas with high data volumes, ensuring streamlined service delivery 
and an overall improved customer experience. The correlation between 
higher throughput and customer satisfaction underscores the strategic value 
of BDA in fostering customer loyalty and retention. 

The benefits of improved uptime suggest that the network infrastructure is 
becoming more reliable. Catastrophic failures have been minimized through 
reduced downtime and service interruptions, enabling telecommunications 
providers to maintain 24/7 availability and thus build trust with users. In a 
competitive market with rising customer expectations, this growing reliance 
on reliability is critical. The results recommend the utilization of BDA-driven 
predictive maintenance and real-time monitoring systems to detect and 
address potential issues before they degrade service quality. 

Both performance measures and qualitative insights from industry 
practitioners highlight the need for a cultural shift within organizations to adopt 
a data-informed approach to decision-making. The identification of skill gaps 
and the need for strong training programs point to areas for improvement. 
Telecom firms must ensure that training programs are in place to equip the 
workforce with the necessary analytical skills to fully utilize BDA's potential. 
Strengthening the foundation of operational excellence fosters a culture of 
persistence and innovation throughout the organization. 

A dominant theme across the research is the strategic alignment of BDA 
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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� 
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objectivity The extent to which data are unbiased�
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drivers with broader business objectives. Organizations need to create 
comprehensive strategies that embed BDA into their business goals and 
trajectories. This ensures the optimal use of available BDA technologies to 
make informed decisions within the telecommunications landscape. 

While the study provides impressive evidence of BDA benefits, it also 
identifies areas for further exploration. Larger-scale studies could consider a 
wider sample across a more diverse set of telecommunications firms, 
enabling a better understanding of BDA's influence on organizational change 
across different sectors. Additionally, exploring the long-term impact of BDA 
on organizational performance and customer engagement will be crucial for 
establishing best practices within the industry. 

The results of this study advocate for the selective adoption of Big Data 
Analytics in telecommunications as a means to boost performance and 
enhance customer satisfaction. This approach will enable organizations to 
reap the benefits of BDA, culminating in long-term improvements in network 
performance. As telecommunications technology continues to evolve, 
businesses must stay ahead with their data analytics strategies to meet 
current demands and prepare for future challenges in an ever-changing 
environment. 
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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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drivers with broader business objectives. Organizations need to create 
comprehensive strategies that embed BDA into their business goals and 
trajectories. This ensures the optimal use of available BDA technologies to 
make informed decisions within the telecommunications landscape. 

While the study provides impressive evidence of BDA benefits, it also 
identifies areas for further exploration. Larger-scale studies could consider a 
wider sample across a more diverse set of telecommunications firms, 
enabling a better understanding of BDA's influence on organizational change 
across different sectors. Additionally, exploring the long-term impact of BDA 
on organizational performance and customer engagement will be crucial for 
establishing best practices within the industry. 

The results of this study advocate for the selective adoption of Big Data 
Analytics in telecommunications as a means to boost performance and 
enhance customer satisfaction. This approach will enable organizations to 
reap the benefits of BDA, culminating in long-term improvements in network 
performance. As telecommunications technology continues to evolve, 
businesses must stay ahead with their data analytics strategies to meet 
current demands and prepare for future challenges in an ever-changing 
environment. 
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information encryption and cloud servers;
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protecting customer privacy;
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to this 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�
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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 
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other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
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lack acceptable consistency� Therefore, it is necessary to investigate the issue 
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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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