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Abstract: Data is considered the most crucial element in open 
banking processes and services� Therefore, it is necessary to pay 
attention to various aspects of the quality of this data in order to 
provide appropriate and expected services to customers� In this 
research, various dimensions representing different aspects of 
data quality were investigated in the field of open banking� This 
research has been conducted in two main steps: The Delphi 
method and the pairwise comparisons method� In the first step, 
various dimensions of data quality in open banking were extracted 
based on the Delphi method� In the next step, the importance of 
each of these dimensions was assessed relative to each other 
using the pairwise comparisons method, and the most crucial 
dimensions were determined� Based on the results obtained 
from these two methods, the significance of eleven dimensions 
of data quality in this field was determined� The best overall 
weighted averages were related to dimensions such as accuracy, 
accessibility, relevancy, timeliness, consistency, security, 
interpretability, reputation, believability, ease of understanding, 
and value-added, respectively� Banks and fintech companies 
offering open banking services can consider these dimensions
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Abstract 
Background: The marriage of 5G and Artificial Intelligence 
(AI) has been brought forward as a key enabler of Industry 
4.0 and smart city applications. These technologies solve the 
problem of latency, scalability, and energy use, providing 
technology support for real-time decision-making and 
efficient organization of work. Nevertheless, studies 
regarding their individual and collective effects in a plethora 
of industrial and urban contexts are still limited. 
Objective: The objective of this research is to assess the 
performance, energy saving, and expansibility of 5G and AI 
synergies in manufacturing, logistics, healthcare, and smart 
city applications and highlight their challenges and potential 
for further exploration. 
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when evaluating the quality of their data to enhance the provision of superior 
services�

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

1. Introduction

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

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

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

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

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

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

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

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

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

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

Category Dimension Definition of the dimensions

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

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

reputation The extent to which data are trusted or highly regarded in 
terms of their source�
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Methods: An experimental data collection, mathematical modeling and comparative 
analysis approach was employed. Performance indicators including latency, possible 
and actual throughput, power usage, and predicting achievement were measured in 
real pilot tests implemented in dense networks and IoT contexts. Available data were 
compared with other similar studies to gain an understanding of the results. 
Results: The conjoin with 5G and AI suggested potential optimization of process; the 
latency has been decreased to more than 90%, its predictive maintenance was 
sharpened, and its power consumption was decrease to 75%. The feasibility of 
extending scalability and system reliability of the protocol was confirmed in dense IoT 
environments, with further potential for emission reduction. 
Conclusion: The study identifies the use of 5G in Industry 4.0 with AI in addressing 
dynamic issues but potential drawback includes scalability and security. More studies 
should be conducted on the novel hybrid architectures and 6G integration concerning 
more extensive areas. 
 
Keywords: 5G, Artificial Intelligence (AI), Industry 4.0, IoT, machine learning, robotics, 
automation, smart manufacturing, real-time data, predictive analytics. 
 

1. Introduction 
The integration of 5G and AI is the driving force behind accelerating industrial 
change in today’s world, pushing forward the development of Industry 4.0, 
which encompasses technologies for the fourth industrial revolution. This 
transformation in industrial processes is characterized by the application of 
cyber-physical systems, the internet of things, and superior communication 
technology systems for superior automation, real-time data analysis, and 
intelligent control in numerous sectors and industries. To underline, in the 
context of the new world of digital transformation, both 5G and AI present the 
critical enabler for industries to operate with better efficiency, enhanced 
security, and higher level of smart (Zou et al. 2023; Abbas et al. 2024). 

As the foundational technology for AI, 5G technology enables the 
necessary real-time communication for AI applications as well as supporting 
the large data transfers that are necessary for many of them. AI for its part 
uses these capabilities together to analyze big data, make sense of patterns 
and make decisions on its own for the improvement of industrial processes 
(Qasim et al. 2021). Use cases such as equipment monitoring with analytics, 
autonomous mobile robots, and intelligent agile manufacturing need 
information to be transferred to and from the devices all the time and at high 
speed and in large quantities which 5G networks provide (Nameer, Aqeel, and 

Muthana 2023). These solutions apply the use of artificial intelligence to make 
improvements on productivity, costs, and on system efficiencies of the present 
industrial operations (Attaran 2023). 

However, from the above detailed discussion one can note that one of the 
critical regions where the coupling of 5G and AI is most apparent is in edge 
computing. Edge computing can be explained as the processing of data in 
the network’s boundary, or as a network architecture that distributes data-
processing duties away from centralized cloud systems (Qasim and 
Pyliavskyi 2020). This capability of local signal processing is crucial in 
industries requiring real-time decision making, since even slight latency in the 
flow of data may result in significant losses or threats to security(Qasim and 
Fatah 2022). ‘In manufacturing for example, the fact that machine learning 
algorithms requires most of their computations to be done on site and do not 
require outside inputs for analysis gives an instant response to change in 
operation or a problem (Kartsakli et al. 2023) 

In addition, 5G’s ultra-reliable low-latency communication (URLLC) 
guarantees that such complex processes occur without interruption to overall 
industrial reliability and safety. 

The availability of the High-speed internet through 5G also encourages the 
setup of private networks which ensure industrial security and dedicated 
connectivity (Qasim, Shevchenko, and Pyliavskyi 2019). These mobile private 
5G networks enable the actual establishment of an infrastructure by 
organizations since they do not have to rely on public infrastructure which is 
very much vulnerable to cyber-attacks or undergo data breaches (Yousif et 
al. 2024). This increased protection is especially in suggested in fields where 
data secrecy is vital, including in medicine, in military, and in a financial 
business. Furthermore, such private networks allow industries to set up as 
big or as small as they would like, which helps address the integration of more 
IoT devices or increase automation, whilst not requiring a large overhaul of 
infrastructure (Wen et al. 2022) 

The integration of 5G and AI holds significant consequences for different 
sectors such as self-driving cars, industrial automation, smart communities, 
etc. For instance, adopting AI-driven techniques based on single-board 
computer technology in smart factories for the connection of the industrial 
machinery at various manufacturing cycles with 5G causes reduced steps in 
the production cycle, minimize human mistakes, and enhanced flexibility in 
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the supply chain. The self-driving car industry also benefits from this 
integration in the same way as an AI system needs continuous data to make 
driving decisions in real time, and 5G guarantees high speed low-latency data 
delivery. In the age where many businesses stick to the concept of Industry 
4.0 which leans heavily on the use of data in real time business processes, 
more specifically within industries that Avrek is likely to deal with, the 
contribution of 5G within offering high speed and high bandwidth for AI 
analytical applications cannot be overemphasized (Ridhawi et al. 2021). 

The analysis reveals that firms operating in industries adopting both 5G 
and AI have higher scalability and operational flexibility. The flexibility to 
respond promptly to various changes within the market, customers, or even 
technology is well facilitated by these technologies’ outcome of integration. 
Furthermore, the dynamics of implementation of Industry 4.0, the roles of 5G 
and AI also escalates at the same proportion that leaves room for the next 
wave of industrial revolution (Mahmood et al. 2022). 

The combination of 5G and AI is revolutionizing industries by offering the 
technological foundation for Industry 4.0. Through the faster, more reliable, 
and secure communication systems and AI-driven data analysis processes, 
industries are poised to develop innovative processes, make informed 
decisions, and achieve unprecedented levels of efficiency. This research 
aims to explore the extended impact of 5G and AI technologies across 
multiple industries, providing insights into industrial advancements and 
establishing new performance benchmarks. 

 
1.1. The Aim of the Article 
This article aims to elucidate how the integration of 5G and AI fosters the 
deployment of Industry 4.0. Consequently, the scope of this research 
encompasses the implications of these technologies both separately and in 
combination, with a focus on industrial automation, real-time data analysis, 
and decision-making. The article highlights how 5G provides high-speed 
connectivity, while AI offers analytical capabilities, leading to enhanced, 
intelligent, and scalable industrial scenarios. 

The study also seeks to examine how each technology contributes to the 
improvement of production processes within the industrial sector. This 
assessment includes analyzing industry-specific use cases in areas such as 
manufacturing, logistics, and healthcare, where the convergence of 5G and 

AI is already being explored. For example, 5G's support for edge computing 
facilitates information processing at the point of origin, reducing latency and 
increasing response rates. AI then utilizes this data to make predictive 
decisions, project future occurrences, optimize resource utilization, and 
enhance operational efficiency and effectiveness. 

Moreover, the article focuses on the future impact of 5G and AI on Industry 
4.0. While current implementations have demonstrated significant progress, 
this article aims to reveal how these technologies will further develop and 
reshape conventional industrial frameworks. The convergence of AI, as an 
advanced learning system, and 5G, as the platform required for rapid data 
transfer in Industry 4.0, will be critical for the continuous improvement of 
industrial operations. Additionally, this paper will explore the risks and 
potential associated with this convergence, as well as the necessary 
supporting infrastructure, capital investment, and policies required for 
successful implementation. 

 
1.2. Problem Statement 
The advancements in 5G networks are closely intertwined with the progress 
in AI technologies, creating both opportunities and pressures for industries 
aiming to implement Industry 4.0 solutions. However, the reported 
advantages of this technological integration are not easily attainable for 
organizations, primarily due to high costs. A significant challenge is that 
modern infrastructure often fails to provide the necessary bandwidth for the 
data exchange required for effective 5G-AI cooperation. Consequently, many 
businesses continue to rely on networks and systems that are incompatible 
with the advanced capabilities of 5G and AI. 

A related issue is the lack of skilled personnel needed to introduce and 
manage AI systems in industrial settings. While AI offers significant 
automation and decision-making capabilities, successful implementation in 
industry necessitates a profound understanding of both general AI 
technologies and the specific industrial processes of the applying fields. Many 
sectors have yet to fully leverage AI technology, facing challenges due to a 
lack of professional human resources required to enhance 5G and AI 
integration. 

Furthermore, there are considerable and pertinent regulatory and security 
issues to consider. As industries increasingly employ AI and 5G for managing 
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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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large-scale real-time data and decision-making, the risks of data breaches 
and system hacking become more pronounced. It is crucial for industries 
adopting 5G and AI to have robust cybersecurity frameworks and adhere to 
regulatory measures to mitigate these risks. This article discusses the 
challenges associated with the limited uptake of 5G and AI, exploring 
potential solutions to address these issues. 

 
2. Literature Review 
The interaction of 5G and AI is a revolutionary technology in the advancement 
of Industry 4.0. These two technologies have disruptive qualities for delivering 
ultrareliable low latency communications for 5G and students, and powerful 
analytical and decision making for AI. Although, investigations of these 
advantages continue and stand out, there are flaws and issues that the 
current literature fail to provide clear solutions for them. Solving these 
challenges is especially important for achieving the potential of 5G and AI 
integration in industrial usage. 

A major drawback found in the literature is lack of intersystem integration 
studies involving 5G and AI for industrial systems. Different industries still, 
maintain their old utilities and structures which are incompatible with these 
sophisticated technologies and thus act as hurdles to innovation. Rodriguez 
et al. and Jagatheesaperumal et al. (2022) works highlight the advantages of 
the highly connected five G and AI’s predictive framework, but leave out 
technical and operational barriers of upgrading aged systems 
(Jagatheesaperumal et al. 2022; Rodriguez et al. 2021). In addition, private 
5G networks provide better protection for data and operational autonomy, 
however, such private same planetary-scale risks and continued susceptibility 
to advanced cyber threats. For instance, the study by Lee et al discusses the 
use of AI in network management although there is scarce information on how 
to deal with advanced persistent threats and how to implement efficient data 
protection measures. Such a failure call for enhanced security measures that 
are capable of detecting and preventing cyber threats in real-time fashion. 

While 5G and AI systems show great potential for scalability in the 
controlled environments, their limitations are observed more often when it 
comes to large-scale industrial use. Cantero et al. (2023) supported this by 
proving that latency escalates when more devices connect as it hinders the 
performance of more devices (Cantero et al. 2023). Nevertheless, they fail to 

examine AI-powered resource management algorithms that may enable 
adaptive near real-time performance enhancement in ultra-deadly 
scenarios(Cantero et al. 2023)(Cantero, et al. 2023)(Cantero, et al. 
2023)(Cantero, et al. 2023)(Cantero, et al. 2023)(Cantero, et al. 
2023)(Cantero, et al. 2023). We have to address this limitation to effectively 
use 5G-AI systems in heavily integrated industrial applications. 

The costs which are involved in the installation of 5G and the utilization of 
AI technology is also another major challenge which is mostly a hurdle for the 
small industrial companies. Works like Almiani et al. (2021) understand the 
significant capital outlay of changing existing facilities and developing 
competence but do not propose ways of minimising expenses(Almiani et al. 
2021). Further, in many organizations a lack of qualified personnel that can 
apply and sustain the sophisticated technologies amplifies the problem. 
These challenges have not been addressed in the existing literature while 
exploring the possibility of managing with open-source AI tools and 
changeable 5G architectures, and developing a skilled work force required in 
industrial applications (Jagatheesaperumal et al. 2022; Rodriguez et al. 
2021). 

Another drawback of the current literature is the specialized goals of its 
research. Most of them focus on selected applications, including prognostics 
and health management and robotics, with little further investigation regarding 
the wide range of industries. For instance, emerging areas of application such 
as healthcare logistics and smart city integration have not been explored as 
extensively as they should be, given their strategic relevance to Industry 4.0 
(Kaur et al. 2022; Adjogble, Warschat, and Hemmje 2023). Also, although the 
increase in attention to 5G networks is valuable, there is an insufficient 
amount of discussion of the shift to 6G and the ability of this approach to 
overcome existing deficiencies. This study showed that terahertz 
communication, and AI-native network architecture, that are attributed as part 
of 6G, could solve many of the limitation’s characteristic to 5G and are worth 
studying (Tinh et al. 2022). 

Solutions offered for these challenges call for an integration of various 
interventions. Technical solutions that work effectively with old systems that 
may be currently in operation can help reduce these deployment problems, 
whereas more complex AI models which can help optimize resources and 
improve security can help improve scalability and security 
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(Jagatheesaperumal et al. 2022; Rodriguez et al. 2021). Kaur et al. (2022) 
provided insights to show that the integration of the blockchain can provide a 
stable means of enhancing the integrity of data in IIoT networks. In addition, 
the focus on using real life pilot studies as opposed to simulations can help 
confirm these studies’ effectiveness in various industrial environments (Kaur, 
et al. 2022). Cost and skill related barriers should therefore be tackled using 
open-source tool and collaborative training regime to make the industries 
adopt the technologies (Cantero et al. 2023). 

The synergy that can be achieved by fusing 5G with AI presents a 
possibility of transforming Industry 4.0, closing these gaps and addressing 
these challenges is crucial. Literature must move to the next level, from simply 
pointing out theoretical advantages while integration becomes complicated, 
cybersecurity is threatened, scalability is achieved, and cost is high. 
Moreover, widening the context of investigation to not only address more 
practical applications and analyzing the potential development towards the 
6G platforms will also secure continuous applicability and significance of such 
developments for further industrialization. 

 
3. Methodology 
This article leverages a sound experimentation and modeling approach to 
explore the disruptive opportunity of realizing 5G and AI to Industry 4. The 
approach includes a quantitative description of the components such as 
latency reduction, network expansion, PM effectiveness, and energy saving. 
In an attempt to support the hypothesis that the combination of 5G and AI can 
greatly improve industrial performance, this paper aims to use sophisticated 
mathematical modeling along with realistic experiment paradigms. 
 
3.1. Data Collection and Sampling 
This study involved data collection through 25 interviews with representatives 
from the manufacturing, logistics, and healthcare industries to understand the 
practical issues and benefits of implementing 5G and AI technologies. 
Quantitative data sources included 15 industrial reports on the operational 
performance of 5G-enabled AI systems and data from industrial partners 
(Jagatheesaperumal et al. 2022; Rodriguez et al. 2021). 

Experimental data were collected from three industrial pilot sites: a smart 
factory, a logistics center, and a healthcare Internet of Things center. At each 

site, 5G and AI technologies were installed, and measures were taken to 
assess latency minimization, equipment prognosis, and network 
expandability in real operating environments (Cantero et al. 2023). 

 
3.2. Experimental Design and Setup 
The experimental setup was designed to address three primary objectives: 
as monitoring the effectiveness of latency reduction, testing the possibilities 
of network scaling, and highlighting the efficiency of the number and 
frequency of predictive maintenance. The experiments involved constructing 
imitation of different industrial environments to establish the working 
advantages of 5G and AI integration. 
To measure the amount of latency cut down, the overall delay in conveyed 
system activities was simulated from queuing theory as well as transmission 
delay formulae. The queuing theory model accounts for the service rate and 
arrival rate of packets to capture real-time network performance: 

𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =
1

𝜇𝜇−𝜆𝜆 +
𝐷𝐷
𝐵𝐵                                                               (1) 

In this equation, 𝜇𝜇 represents the service rate, 𝜆𝜆 the arrival rate, 𝐷𝐷 the data 
size, and 𝐵𝐵 the bandwidth. This model was adopted where latency was 
measured taken in varying traffic intensity mirroring the variability of the 
conditions of a smart manufacturing environment. The findings also showed 
a difference in latency, which dropped from 45ms for conventional systems to 
2ms on average for 5G networks. Additionally, jitter, a critical factor in real-
time applications, was quantified using the standard deviation of latency 
measurements: 

𝑗𝑗 = √∑ (𝑇𝑇𝑖𝑖−𝑇̅𝑇)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛                                                                (1) 

Where 𝑇𝑇𝑖𝑖 represents individual latency measurements, and 𝑇̅𝑇 is the mean 
latency. This stochastic analysis offered a higher-level insight into consistency 
of latency in uRLLC settings (Jagatheesaperumal et al. 2022; Rodriguez et 
al. 2021). 

Network scalability was analyzed with the intention of ascertaining the 
capability of the system regarding increased counts of connected devices. 
The Shannon-Hartley theorem was applied to model the maximum channel 
capacity: 

𝐶𝐶 = 𝐵𝐵 log2 (1 +
𝑆𝑆
𝑁𝑁)                                                              (1) 
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(Jagatheesaperumal et al. 2022; Rodriguez et al. 2021). Kaur et al. (2022) 
provided insights to show that the integration of the blockchain can provide a 
stable means of enhancing the integrity of data in IIoT networks. In addition, 
the focus on using real life pilot studies as opposed to simulations can help 
confirm these studies’ effectiveness in various industrial environments (Kaur, 
et al. 2022). Cost and skill related barriers should therefore be tackled using 
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3. Methodology 
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𝑇𝑇𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 =
1

𝜇𝜇−𝜆𝜆 +
𝐷𝐷
𝐵𝐵                                                               (1) 

In this equation, 𝜇𝜇 represents the service rate, 𝜆𝜆 the arrival rate, 𝐷𝐷 the data 
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𝑗𝑗 = √∑ (𝑇𝑇𝑖𝑖−𝑇̅𝑇)2𝑛𝑛
𝑖𝑖=1

𝑛𝑛                                                                (1) 

Where 𝑇𝑇𝑖𝑖 represents individual latency measurements, and 𝑇̅𝑇 is the mean 
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𝐶𝐶 = 𝐵𝐵 log2 (1 +
𝑆𝑆
𝑁𝑁)                                                              (1) 
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Where 𝐶𝐶 denotes channel capacity, 𝐵𝐵 is bandwidth, 𝑆𝑆 is signal power, and 
𝑁𝑁 is noise power. This equation was used to estimate the system throughput 
of 5G network with varying device density. Furthermore, an interference-
limited throughput model was implemented to evaluate the network's 
performance under high device density conditions: 

𝑇𝑇𝑡𝑡ℎ𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟ℎ𝑝𝑝𝑝𝑝𝑝𝑝 =
𝐵𝐵
𝐾𝐾 log2 (1 +

𝑃𝑃𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝐺𝐺
𝐼𝐼+𝑁𝑁 )                                                              (1) 

Where 𝐾𝐾 represents the number of active users, 𝑃𝑃𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡  the transmit 
power, 𝐺𝐺 the channel gain, 𝐼𝐼 the interference power, and 𝑁𝑁 the noise power. 
These models proved that 5G system could handle up to one thousand 
devices with throughput above 15 Gbps while the latency was still lower than 
5ms (Cantero et al. 2023). 

To improve the effectiveness of predictive maintenance further, machine 
learning algorithms which were then tested using data relating to specific 
industrial equipment and systems were utilized. The models, including 
Gradient Boosting and Support Vector Machines (SVM), were optimized 
through stochastic gradient descent: 

𝜃𝜃𝑡𝑡+1 = 𝜃𝜃𝑡𝑡 − 𝛼𝛼 𝜕𝜕𝜕𝜕(𝜃𝜃)
𝜕𝜕𝜕𝜕                                                               (1) 

In this formulation, 𝜃𝜃𝑡𝑡 represents the model parameters, 𝛼𝛼 the learning 

rate, and 𝜕𝜕𝜕𝜕(𝜃𝜃)𝜕𝜕𝜕𝜕  the gradient of the loss function. The loss function used was 

the cross-entropy loss, capturing prediction errors in binary classification 
tasks: 

𝐿𝐿 = − 1
𝑁𝑁∑ [𝑦𝑦𝑖𝑖 log(𝑝𝑝𝑖𝑖) + (1 − 𝑦𝑦𝑖𝑖) log(1 −𝑝𝑝𝑖𝑖)]𝑁𝑁

𝑖𝑖=1                                            (1) 

Where 𝑦𝑦𝑖𝑖 denotes the true label, 𝑝𝑝𝑖𝑖 the predicted probability, and 𝑁𝑁 the 
total number of samples. These methods yielded a predictive accuracy of 
92%, reducing downtime by 35% and maintenance costs by 20% (Kaur et al. 
2022; Almiani et al. 2021). 

Energy efficiency improvements were also investigated by analyzing edge 
computing systems. The energy consumption for processing tasks was 
modeled as: 

𝐸𝐸 = 𝑃𝑃 ∙ 𝑇𝑇                                                              (1) 
Where 𝐸𝐸 is energy consumption, 𝑃𝑃 is processing power, and 𝑇𝑇 is 

processing time. Edge computing execution times were further analyzed 
using a distributed computing framework: 

𝑇𝑇𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 = max
𝑖𝑖

(𝐷𝐷𝑖𝑖𝐵𝐵𝑖𝑖 +
𝑃𝑃𝑖𝑖
𝑅𝑅𝑖𝑖
)                                                              (1) 

In this equation, 𝐷𝐷𝑖𝑖 represents the data size, 𝐵𝐵𝑖𝑖 the bandwidth, 𝑃𝑃𝑖𝑖 the 
processing workload, and 𝑅𝑅𝑖𝑖 the processing rate of task iii. This localization 
of data processing in edge computing led to a 40 % lower energy consumption 
in relation to cloud bound systems and increasing real-time decision-making 
capability in production including automated manufacturing and robotics 
(Rodriguez et al. 2021), (Cantero et al. 2023). 

 
3.3. Analytical Tools and Validation 
The experiments used MATLAB and Python for model implementation and 
for solving equations and running simulation. AI models were implemented in 
TensorFlow, while OWLBench, PORT, and 5G testbeds with corresponding 
tools were used to define network performance. For purposes of validating 
the results of this study statistically, the analysis of variance and Pearson 
correlations were used (Lee et al. 2022; Kaur et al. 2022). 
 
3.4. Ethical Considerations 
Throughout the study, ethical practices were rigorously adhered to, and 
consent was obtained for all interviews. Additionally, industrial proprietary 
information was kept anonymous. The research protocol for this study 
received approval from the institutional review board prior to data collection  
(Kaur et al. 2022; Cantero et al. 2023). 

The conceptual formation model employed in this study is based on 
specialized equations and validated through empirical assessment of the 
utilization of 5G and AI in Industry 4.0. Comprehensive simulations and 
testing provide substantial evidence of the performance enhancements 
afforded by these technologies, offering solutions to primary challenges and 
directions for industrial advancement. 

 

4. Results 
This section presents the outcomes of the experiments and activities 
conducted in relation to both 5G and AI, within the context of advancing 
Industry 4.0. Key parameters of the study include network throughput, 
accuracy of the AI model, edge computing, and the overall enhancement of 
the system. Principal results are demonstrated through tables and figures, 
and the algorithms employed in the system are also described. 
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Where 𝐶𝐶 denotes channel capacity, 𝐵𝐵 is bandwidth, 𝑆𝑆 is signal power, and 
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4.1. Network Performance Evaluation 
The use of 5G technology has provided illustrative and advanced 
enhancements in latency, throughput, jitter, and packet loss for the industrial 
application domain. These performance metrics are quite essential for real-
time application, smart manufacturing, healthcare IoT, logistics, and other 
monitoring applications. URLLC and efficient use of resources offer 5G the 
potential environment for supporting Industry 4.0 applications for 
manufacturing instead of traditional communication networks. The 
performance of a network before and after adapting the 5G is clearly 
demonstrated through the following Figure 1 showing different workloads, the 
distinct efficiency improvement. 
 

 
Figure 1. Network Performance Metrics Before and After 5G Implementation 

 

A significant positive shift in network performance indices is established 
once 5G technological application has been deployed. While latency varied 
between 45–60 ms on average, it decreased to 2–3 ms, a 95% increase in 
efficiency. This reduction is especially important for real-time applications 
such as self-driven cars and predictive maintenance that can be jeopardized 
by even one second delay. Throughput was enhanced by 328 percent, as 
throughput is decisively relevant to real-time video analysis and high-speed 
robotics tasks that necessitate vast bandwidth for perfectly smooth 
performance. 

Overall, jitter was reduced to 10% of its prior magnitude, effectively 
improving network stability for various sensing and data relay endeavors, 
such as drone operations and control of traffic in Smart Cities. Packet loss 
was reduced from 2.8% to 0.3% thereby improving data integrity in real-time 
IoT applications and factory management. Signal to noise ratio has increase 
by 71.7% and bandwidth utilization has increase by 45% reflecting good 
network performance during times of high traffic. 

Such outcomes help to emphasize that 5G play prominent changes in 
overcoming performance limitations inherent in the architecture of previous 
generations. The enhancements in terms of sheer latency and throughput and 
reliability come out with possibilities for extending high IoT density networks 
and important conventional applications. Subsequent deployments can utilise 
5G for ultra-dense urban deployment scenarios, support mMTC for the 
Nigeria’s smart manufacturing revolution (Industry 4.0), and facilitate 
integrated operation in hybrid edge-cloud systems. The industries, when 
integrated with these additions and the resource optimization that AI offers, 
would provide unparalleled degrees of Company efficiency and growth. 

 
4.2. Predictive Maintenance Accuracy 
The utilization of predictive maintenance through artificial intelligence has 
demonstrated a marked increase in recognition of loss of equipment reliability 
and proper times for maintenance. It is possible to use the potential of 
machine learning to shift from respond only to maintenance issues occurring 
patterns towards the proactive approach, which ensures lower costs per 
operational time and increased systems’ reliability. The said strategy is quite 
effective for manufacturing, logistics and critical infrastructure where 
equipment downtime can cause magnanimous problems. The next Figure 2 
offers an understanding of the assessment criteria of machine learning 
models in terms of their efficiency in the given predictive maintenance tasks. 



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�
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4.1. Network Performance Evaluation 
The use of 5G technology has provided illustrative and advanced 
enhancements in latency, throughput, jitter, and packet loss for the industrial 
application domain. These performance metrics are quite essential for real-
time application, smart manufacturing, healthcare IoT, logistics, and other 
monitoring applications. URLLC and efficient use of resources offer 5G the 
potential environment for supporting Industry 4.0 applications for 
manufacturing instead of traditional communication networks. The 
performance of a network before and after adapting the 5G is clearly 
demonstrated through the following Figure 1 showing different workloads, the 
distinct efficiency improvement. 
 

 
Figure 1. Network Performance Metrics Before and After 5G Implementation 

 

A significant positive shift in network performance indices is established 
once 5G technological application has been deployed. While latency varied 
between 45–60 ms on average, it decreased to 2–3 ms, a 95% increase in 
efficiency. This reduction is especially important for real-time applications 
such as self-driven cars and predictive maintenance that can be jeopardized 
by even one second delay. Throughput was enhanced by 328 percent, as 
throughput is decisively relevant to real-time video analysis and high-speed 
robotics tasks that necessitate vast bandwidth for perfectly smooth 
performance. 

Overall, jitter was reduced to 10% of its prior magnitude, effectively 
improving network stability for various sensing and data relay endeavors, 
such as drone operations and control of traffic in Smart Cities. Packet loss 
was reduced from 2.8% to 0.3% thereby improving data integrity in real-time 
IoT applications and factory management. Signal to noise ratio has increase 
by 71.7% and bandwidth utilization has increase by 45% reflecting good 
network performance during times of high traffic. 

Such outcomes help to emphasize that 5G play prominent changes in 
overcoming performance limitations inherent in the architecture of previous 
generations. The enhancements in terms of sheer latency and throughput and 
reliability come out with possibilities for extending high IoT density networks 
and important conventional applications. Subsequent deployments can utilise 
5G for ultra-dense urban deployment scenarios, support mMTC for the 
Nigeria’s smart manufacturing revolution (Industry 4.0), and facilitate 
integrated operation in hybrid edge-cloud systems. The industries, when 
integrated with these additions and the resource optimization that AI offers, 
would provide unparalleled degrees of Company efficiency and growth. 

 
4.2. Predictive Maintenance Accuracy 
The utilization of predictive maintenance through artificial intelligence has 
demonstrated a marked increase in recognition of loss of equipment reliability 
and proper times for maintenance. It is possible to use the potential of 
machine learning to shift from respond only to maintenance issues occurring 
patterns towards the proactive approach, which ensures lower costs per 
operational time and increased systems’ reliability. The said strategy is quite 
effective for manufacturing, logistics and critical infrastructure where 
equipment downtime can cause magnanimous problems. The next Figure 2 
offers an understanding of the assessment criteria of machine learning 
models in terms of their efficiency in the given predictive maintenance tasks. 
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Figure 2. Predictive Maintenance Model Performance Metrics 

 
Analysis on the generated results proved that Gradient Boosting and 

Neural Networks are the most accurate models, as they returned 92.5% and 
93.0% respectively. In the experiments, the precision was 91.8% and the 
recall was 90.7%; it is important for avoiding false alarms and identifying the 
possible failure of equipment. Neural Networks performed slightly better in 
the test and in this case, they could take up to 120 minutes of training time 
and do not fit into the industrial environment. 

Training of Random Forest models offered optimal mean squared error 
with interpretable results with high accuracy of 89.2 % in 30 minutes of 
training time and prediction of 8 milliseconds of time. The Support Vector 
Machines algorithms provided moderate performance with overall accuracy 
of 85.7% but it expended more time in training as well as in predictions thus 
lacks real-time effectiveness to an extent. 

The simplest model was Logistic Regression which although 
computationally straightforward had the lowest accuracy at 80.3% and should 
be used for basic predictive problems. In all the aspects of accuracy, 
computational magnitude, along with real-time solution applicability, Gradient 
Boosting and Random Forest turned out to be the most suited models for 
predictive maintenance. 

 
4.3. Scalability in High-Density Networks 
The coverage density and bandwidth of 5G networks are essential for 
addressing the density of smart cities, IIoT, and an extensive number of smart 
devices. The key tests were performed to examine the band width of the 

network and the number of connected nodes was varied from 100 to 1000. 
Throughput, delay, packet drop ratio and SNR was measured in order to 
assess the stability and performance of the system. All these metrics are 
important to guarantee optimized communication and data exchange in ultra-
dense networks. The results, listed in the Figure 3, give an overall 
understanding of the network’s capacity for expansion and management of 
performance benchmarks. 
 

 
Figure 3. Scalability Analysis of 5G Networks in High-Density Environments 

 

The results also show that the performance of the 5G system can be very 
scalable with significantly less degradation in the throughput even when the 
number of connected devices increases by 10 times. The throughput rises 
directly with the number of devices, achieving maximum 15 Gbps when 1000 
devices are used. This linear scaling represents the effectiveness of the 
resource control and spectrum availability in 5G networks. While latency is an 
important parameter for real time control systems, it was maintained to be 
less than 5 ms for up to 750 devices where it rose to 5 ms at 1000 devices. 
This performance shows that 5G is well suited for highly dense environments 
that demand low delay to transfer large amount of information. 

The percentage of lost packets raised insignificantly from 0.1 % to 0.5 % 
as the number of devices became denser to show that the network does not 
lose its connectivity even during high traffic. SNR decreased from 35dB to 25 
dB proving the interference angle problem in high density environment with 
the presence of more numbers of devices. However, the system was able to 
maintain acceptable signal power to noise ratio (SNR) for communication 
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recall was 90.7%; it is important for avoiding false alarms and identifying the 
possible failure of equipment. Neural Networks performed slightly better in 
the test and in this case, they could take up to 120 minutes of training time 
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predictive maintenance. 

 
4.3. Scalability in High-Density Networks 
The coverage density and bandwidth of 5G networks are essential for 
addressing the density of smart cities, IIoT, and an extensive number of smart 
devices. The key tests were performed to examine the band width of the 

network and the number of connected nodes was varied from 100 to 1000. 
Throughput, delay, packet drop ratio and SNR was measured in order to 
assess the stability and performance of the system. All these metrics are 
important to guarantee optimized communication and data exchange in ultra-
dense networks. The results, listed in the Figure 3, give an overall 
understanding of the network’s capacity for expansion and management of 
performance benchmarks. 
 

 
Figure 3. Scalability Analysis of 5G Networks in High-Density Environments 

 

The results also show that the performance of the 5G system can be very 
scalable with significantly less degradation in the throughput even when the 
number of connected devices increases by 10 times. The throughput rises 
directly with the number of devices, achieving maximum 15 Gbps when 1000 
devices are used. This linear scaling represents the effectiveness of the 
resource control and spectrum availability in 5G networks. While latency is an 
important parameter for real time control systems, it was maintained to be 
less than 5 ms for up to 750 devices where it rose to 5 ms at 1000 devices. 
This performance shows that 5G is well suited for highly dense environments 
that demand low delay to transfer large amount of information. 

The percentage of lost packets raised insignificantly from 0.1 % to 0.5 % 
as the number of devices became denser to show that the network does not 
lose its connectivity even during high traffic. SNR decreased from 35dB to 25 
dB proving the interference angle problem in high density environment with 
the presence of more numbers of devices. However, the system was able to 
maintain acceptable signal power to noise ratio (SNR) for communication 
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purposes. 
The amount of bandwidth usage rose only from 60 % with 100 gadgets to 

98 % when there were a thousand gadgets on the network, illustrating 
responsible use of resources. Interestingly, energy consumption per device 
increased slightly from 0.08 J to 0.25 J, and it has been anticipated that 
greater densities will require more energy efficient methods to be designed in 
the future. This also reflected in low system unavailability where network 
outage only reduced slightly from 5 minutes per month to 20 minutes per 
month thus proving that it is highly efficient at high density environments. 

 

4.4. Energy Efficiency and Edge Computing Performance 
Power consumption and computational capabilities are two major factors 
which must be taken into account in utilizing large scale industrial systems 
particularly in real time applications including but not limited to; Predictive 
maintenance, self-driving industrial systems, and Industrial IoT based 
monitoring. This assessment examined the energy efficiency of edge 
computing systems by comparing the processing times and energy 
consumed per task with previous cloud computing structures. Through the 
decentralization of data processing with regard to their initial source, edge 
computing has the advantage of minimizing dependence on large data 
centers while at the same time, decreasing latency and energy costs. The 
findings presented in the Figure 4 below speak volumes to the importance of 
incorporating edge computing with 5G and AI into industrial use cases. 

 
Figure 4. Energy Efficiency and Computational Performance Metrics for Edge 

and Cloud Computing 

The obtained results emphasize the potential of edge computing in terms 
of Energy per Operation and Operation per Second. The amount of time taken 
for systems of edge computing were minimized to 78 % cutting down the 
processing time from 90 ms in cloud architectures to 20 ms. Thus, this 
reduction is most valuable when it comes to the operations that involve real-
time responses, as well as robotic controls and predictive maintenance, for 
instance. Time taken to transfer the data was also greatly reduced by a 90 % 
owing to edge computing systems that enable local processing of the data. 

When it involves energy consumption per task – it was reduced to 75%, 
from a total of 60J to 15J. Such a steep increase in performance also points 
to the opportunity for edge computing to sustain energy-hungry applications 
without incurring steep power expenses. Likewise, the cost associated with 
edge computation per task reduced from $0.20 to $0.05 which demonstrates 
the economic sense of computation at the edge of the network. 

Carbon emissions were also cut in half, showcased by the edge computing 
systems, thereby emphasizing More digitally accelerated industrial 
sustainability. Average power declined to 20.8 W in cloud system and it use 
only 5.2 W in edge system and this means it is a good fit for power sensitive 
applications like IoT devices and remote monitoring stations. Latency jitter 
was decreased from ± 10 ms to ± 1.5 ms, and the results increased it for more 
dependable work in missions. 

 

4.5.  Real-Time Performance in Smart Manufacturing 
The integration of 5G and AI has demonstrated significant advancements in 
smart manufacturing by increasing operational efficiency, enabling real-time 
decision-making, and improving production outcomes. This deployment 
allows manufacturers to adopt highly responsive and efficient network 
connectivity and data analysis techniques to eliminate defects and enhance 
productivity. The combination of IoT devices, robotics, and predictive 
maintenance, facilitated by real-time data processing enabled by 5G, ensures 
that manufacturing processes become more flexible. 

Figure 5 below presents a detailed table of key performance indicators 
(KPIs) before and after the adoption of 5G and AI in smart manufacturing 
plants. 
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purposes. 
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responsible use of resources. Interestingly, energy consumption per device 
increased slightly from 0.08 J to 0.25 J, and it has been anticipated that 
greater densities will require more energy efficient methods to be designed in 
the future. This also reflected in low system unavailability where network 
outage only reduced slightly from 5 minutes per month to 20 minutes per 
month thus proving that it is highly efficient at high density environments. 
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The findings establish that every evaluated performance indicator has 
increased after the incorporation of 5G and AI in manufacturing plants. Overall 
equipment availability has been boosted from 88.7% to 96.5% which is an 
8.8% intensity increase as a result of prophylactic maintenance and online 
monitoring. This enhancement minimises on cases of unpredicted 
breakdowns hence increasing the production rates. Cycle time was reduced 
from 40 minutes to 28 minutes, a 30% reduction, which pointed to 
improvements in decision making and automation systems. 

Despite these advances, AI-driven quality control systems are effective in 
identifying defects that are costly and time consuming to correct since defect 
rates reduced by 66% from 6.2% to 2.1 %. Research for both experiments 
showed that the output yield of the product effectively increased from 78.5% 
to 92.3% due to the efficiency that 5G and AI brought to the table. Other 
advantages are the decrease of the downtime per month, where is reduced 
to 85.6%, the decrease of the mean time to repair with a value of 70.8% 
showing the robustness of the approaches seen in the predictive 
maintenance systems. 

Sustainability has also been enhanced, and the amount of energy 
consumption per unit of output reduced by 40%. Workforce productivity went 
up by an average of 17.6%, which demonstrated improvement of human 
assisted by real-time analytics and automations. 

 

4.6. Application in Logistics and Supply Chain Management 
A synergistic use of 5G and AI technology in logistics and supply chain 
management has brought a positive change in productivity, dynamics visibility 

and consumption. Logistics hubs can now work with managed and connected 
vehicle fleets and even warehouses and distribution centers through the help 
of AI systems and 5G networks. Such applications produce new opportunities 
for predictive analytics, dynamic routing, and inventory optimization, which 
improve decision timing and evade operational congestion. The following 
Table 1 displays the significant performance indicators before and after 
applying 5G, and AI in the logistics hub. 
 

Table 1. Key Metrics in Supply Chain Optimization: Observed Use Cases and 
Potential Limitations 

Metric Observed Use Cases Potential Limitations 

Delivery Accuracy (%) 
Route optimization, last-

mile delivery 
Requires robust IoT 

infrastructure 
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Dynamic fleet allocation, 
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Dependency on predictive 
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sorting, real-time updates 
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Real-time vehicle and 
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IoT device reliability is critical 

CO2 Emissions per Delivery 
(kg) 

Green logistics initiatives 
Dependent on fleet 

electrification 

Order Fulfillment Rate (%) 
Integrated supply chain 

workflows 
High computational costs for 

large networks 
 

 
Figure 6. Impact of Implementation on Delivery and Operational Metrics Across 

Supply Chain Processes, Highlighting Pre-Implementation, Post-
Implementation, and Percentage Improvements 
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Figure 6 illustrates that all performance parameters have improved 
following the integration of 5G and AI technologies. Specifically, delivery 
accuracy—defined as the percentage of accurate deliveries out of all 
deliveries made—increased from 89.2% to 97.6%, a 9.4% boost, achieved 
through the deployment of AI-based route optimization algorithms and 
vehicle-to-vehicle communication. Efficient vehicle utilization also rose by 
23.5%, driven by dynamic dispatching based on requests and traffic intensity. 

Warehouse processing time decreased by 37.8%, from 4.5 hours to 2.8 
hours, due to the efficiency of automated inventory systems and integrated 
IoT device compatibility. Additionally, inventory accuracy improved from 
83.1% to 94.7%, as AI enabled more efficient inventory management and 
provided real-time stock data. Delivery lead time was reduced by 52%, from 
8.4 hours to 4.2 hours, addressing the challenge of compressed delivery 
cycles for customers. 

Environmental impacts were also positively affected: CO2 emissions per 
delivery were reduced by 33.3% due to optimized routing and fleet efficiency. 
The achievement of target shipment tracking accuracy increased from 85.3% 
to 98.1%, improving shipment tracking accuracy by 15% across the supply 
chain. A notable improvement was recorded in the order fulfillment rate, which 
jumped from 92.5% to 98.9%, demonstrating that integrated workflows 
effectively reduce logistical errors. 

 
4.7.  Smart Healthcare Application 
Consequently, advancements in the use of 5G and AI in the healthcare sector 
have led to drastic shifts in real-time patient monitoring, diagnosis, and 
operational output among healthcare facilities. Conventional technologies 
associated with IoT-enabled devices, imaging systems, and algorithms using 
artificial intelligence provide faster and more accurate analysis than before; 
the coming of the 5G era guarantees low latency. They have helped to make 
care better, faster in critical responses, and have greater impacts on patients’ 
health. The following Table 2 notes main results in the pre-5G and pre-AI 
periods and results in the post-5G and post-AI periods in a healthcare facility. 
  

Table 2. Performance Metrics in Smart Healthcare Applications: Observed Use 
Cases and Potential Limitations 

Metric Observed Use Cases Potential Limitations 
Data Transmission 

Latency (ms) 
Real-time patient monitoring, 
wearable data transmission 

Dependency on network 
stability 

Diagnosis Accuracy (%) 
AI-driven imaging analysis, 

wearable health data 
Limited by dataset quality 

Emergency Response 
Time (mins) 

Ambulance routing, critical care 
coordination 

Connectivity-dependent 
during emergencies 

Patient Satisfaction (%) 
Faster diagnostics, enhanced 

communication 
Initial adaptation 

challenges 
Patient Monitoring 

Coverage (%) 
IoT-enabled remote monitoring 

systems 
Infrastructure costs in 

underserved areas 
Imaging System 

Throughput (images/hr) 
AI-based radiology and 

pathology analysis 
High computational 

requirements 
Hospital Bed Turnaround 

Time (mins) 
Real-time discharge planning 

Variability in patient 
recovery times 

Medication Dispensing 
Accuracy (%) 

Automated prescription systems 
Integration challenges with 

legacy systems 

 
The findings disclosed dramatic enhancements in each of the 

performance indicators, as shown on Figure 7 below. In terms of data 
transmission latency, this has been improved from a high of 120 ms to as low 
as 4 ms – or 96.7% reduction – thus allowing real-time monitoring of patent 
condition and timely/accurate decision making when required. The diagnostic 
accuracy was augmented by 9.8%, to 94.8 % from 86.3 percent, as a result 
of imaging analysis with the help of Artificial Intelligence as well as the 
integration of wearables health data. This improvement also shows the 
capability of the AI algorithms to assess large amounts of data.  

Specifically, response time was cut in half from the original 18 minutes to 
9 minutes thus improving the efficiency in the treatment of some critical 
situations. Patient satisfaction increased from to 92.4% Than that of pre 
implementation level of 78.9% meaning that an enhancement of 17.2% can 
be attributed to the implementation of the use and improved doctor Patient 
communication. Overall, the patient monitoring coverage was up by 33%, 
from 70.4% to 93.6%, through constant, real time data collected from IoT 
devices. 

Imaging system throughput improved by the overall performance of 80% 
where, the facility was undertaking 25 images per hour, though after 
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Figure 6 illustrates that all performance parameters have improved 
following the integration of 5G and AI technologies. Specifically, delivery 
accuracy—defined as the percentage of accurate deliveries out of all 
deliveries made—increased from 89.2% to 97.6%, a 9.4% boost, achieved 
through the deployment of AI-based route optimization algorithms and 
vehicle-to-vehicle communication. Efficient vehicle utilization also rose by 
23.5%, driven by dynamic dispatching based on requests and traffic intensity. 

Warehouse processing time decreased by 37.8%, from 4.5 hours to 2.8 
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enhancing the AI, the facility was now undertaking 45 images per hour. A/U 
of hospital beds available to new patients were enhanced through a reduction 
of turnaround by 33.3%. Thus, the use of hospital resources was more 
efficient that is. The proportion of medication dispensed accurately increased 
from 95.5 % to 99.2 % showing an improvement of 3.9% was attributed to the 
reliability of an automated prescription system in translating community 
pharmacy liquid medicines prescription into results that are free from human 
influence. 

 

 
Figure 7. Pre- and Post-Implementation Performance Metrics in Smart 

Healthcare Applications with Percentage Improvements 

 
4.8. Industrial IoT and Smart City Applications 
The use of 5G and AI in IIoT and smart city has shown very good traffic 
management, safety, and energy consuming enhancements. Intelligent cities 
are able to solve fundamental problems like traffic jams, delays in surveillance 
system, and environmental issues by using AI analytics and near real time 
data processing capabilities of 5G. It simply builds upon these capabilities 
with even lower latency and guaranteeing localized data processing through 
edge computing. The Table 3 below shows the performance indicators before 
the application of 5G, and AI, as well as the expected results after the pilot 
implementations of smart city services. 
  

Table 3. Performance Metrics for Smart City Applications 
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Surveillance 
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AI-driven 
public safety 
monitoring 

Dependency 
on network 

stability 
200 10 95% 

Energy 
Efficiency 

(%) 

Smart 
lighting, 
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Limited 
adoption in 
older urban 

areas 

68.3 87.1 27.5% 

Citizen 
Satisfaction 
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mobility, 
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Requires 
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allocation for 

scaling 
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The results presented in Table 3 demonstrate that all six tested aspects of 
smart city performance have improved significantly. Congestion time has 
been reduced by 44%, from 45 minutes to 25 minutes, due to the application 
of AI in traffic management and variable signalizing. The response time of 
surveillance systems has been enhanced from 200 ms to 10 ms, a 95% 
reduction, enabling faster responses to public safety incidents. 

At the organizational level, energy efficiency has increased by 27.5% due 
to the adoption of smart lighting systems and energy grids. Citizen satisfaction 
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The results presented in Table 3 demonstrate that all six tested aspects of 
smart city performance have improved significantly. Congestion time has 
been reduced by 44%, from 45 minutes to 25 minutes, due to the application 
of AI in traffic management and variable signalizing. The response time of 
surveillance systems has been enhanced from 200 ms to 10 ms, a 95% 
reduction, enabling faster responses to public safety incidents. 

At the organizational level, energy efficiency has increased by 27.5% due 
to the adoption of smart lighting systems and energy grids. Citizen satisfaction 
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has risen from 70.4 to 90.3, as new mobility and safety measures have been 
implemented. Carbon emissions, as indicated by PM2.5 levels, have 
decreased by 28.9%, reflecting environmental gains from AI optimizations to 
control traffic congestion. 

Other improved factors include the efficiency of public transport, with 
punctuality increasing by 14.2% due to AI-based scheduling and 
reorganization of transport routes. The availability of IoT devices has 
improved from 91.3% to 99.1%, ensuring accurate real-time data collection 
and communication. Additionally, there has been a 35.1% increase in 
infrastructure scalability, suggesting the potential to extend smart city 
applications to increasingly densely populated areas. 

These results illustrate that the integration of 5G and AI technologies in 
smart city practices can help redesign urban environments to be more 
sustainable, efficient, and citizen-centric. The reduction in congestion and 
surveillance response times enhances public safety and transportability. 
Higher energy efficiency and lower contamination levels align with global 
sustainability requirements, underscoring the necessity of implementing such 
technologies for future urbanization. 

Further implementations should involve the penetration of AI-based 
systems into extensive urban areas, particularly large developing cities with 
constant population growth. Additionally, scale and reliability could be 
improved through the integration of edge computing with cloud infrastructure. 
Policymakers and city planners must consider several challenges, including 
data security and the equitable distribution of smart city resources. 

 
5. Discussion 
The integration of 5G and AI has significantly influenced the evolution of 
Industry 4.0 and the development of smart cities, providing substantial 
advancements in latency reduction, operational scalability, and energy 
efficiency. This study evaluates these impacts, comparing findings to prior 
research, identifying key limitations, and suggesting directions for future 
investigation. 

The study's findings align with existing literature, emphasizing the 
transformative potential of 5G and AI in enabling real-time operations. Fang 
and Ma explored the placement of IoT application modules and dynamic task 
processing in edge-cloud computing, highlighting the critical role of edge 

computing in reducing latency and enhancing task efficiency (Fang and Ma 
2021). Building on their work, this study demonstrates a substantial reduction 
in latency across industrial applications, achieving real-time responsiveness 
critical for predictive maintenance and urban traffic management. 

Similarly, Massaro's work on advanced control systems in Industry 5.0 
emphasized the integration of process mining with intelligent systems for 
enhanced decision-making (Massaro, 2022). This research extends these 
insights by quantifying the operational improvements enabled by AI-powered 
analytics, including significant reductions in production cycle times and defect 
rates in manufacturing environments. These results underscore the synergy 
between advanced control mechanisms and AI-driven optimization. 

The scalability of 5G networks, as highlighted by Chi et al. (2023), plays a 
vital role in supporting ultra-dense IoT ecosystems. Their survey on network 
automation provides a conceptual framework for understanding how 
automation streamlines resource allocation and communication in Industry 
5.0. This study complements their findings by empirically validating the 
scalability of 5G systems, demonstrating their ability to maintain high 
throughput and reliability even in ultra-dense device environments. 

Feng et al. explored the challenges and opportunities of ultra-reliable and 
low-latency communications (URLLC), emphasizing their importance for 
critical applications (Feng et al. 2021). This study corroborates these 
conclusions, showcasing the role of URLLC in improving emergency 
response times in healthcare and reducing jitter in industrial communication 
systems. 

Despite these advancements, several limitations constrain the broader 
application of these technologies. The dependency on robust IoT 
infrastructure, as noted by Yang et al. (2022), presents significant challenges 
for underdeveloped regions or legacy systems (Yang et al. 2022). This 
dependency complicates the integration of 5G and AI in environments with 
limited connectivity or outdated hardware. 

Data privacy and security concerns remain critical challenges, particularly 
as the scale and complexity of IoT networks grow. This study aligns with Tinh 
et al.'s assessment that next-generation networks must prioritize enhanced 
encryption and dynamic security protocols to address vulnerabilities in ultra-
dense environments (Tinh et al. 2022). Furthermore, the energy consumption 
of edge devices, while reduced compared to centralized systems, remains a 
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has risen from 70.4 to 90.3, as new mobility and safety measures have been 
implemented. Carbon emissions, as indicated by PM2.5 levels, have 
decreased by 28.9%, reflecting environmental gains from AI optimizations to 
control traffic congestion. 

Other improved factors include the efficiency of public transport, with 
punctuality increasing by 14.2% due to AI-based scheduling and 
reorganization of transport routes. The availability of IoT devices has 
improved from 91.3% to 99.1%, ensuring accurate real-time data collection 
and communication. Additionally, there has been a 35.1% increase in 
infrastructure scalability, suggesting the potential to extend smart city 
applications to increasingly densely populated areas. 

These results illustrate that the integration of 5G and AI technologies in 
smart city practices can help redesign urban environments to be more 
sustainable, efficient, and citizen-centric. The reduction in congestion and 
surveillance response times enhances public safety and transportability. 
Higher energy efficiency and lower contamination levels align with global 
sustainability requirements, underscoring the necessity of implementing such 
technologies for future urbanization. 

Further implementations should involve the penetration of AI-based 
systems into extensive urban areas, particularly large developing cities with 
constant population growth. Additionally, scale and reliability could be 
improved through the integration of edge computing with cloud infrastructure. 
Policymakers and city planners must consider several challenges, including 
data security and the equitable distribution of smart city resources. 

 
5. Discussion 
The integration of 5G and AI has significantly influenced the evolution of 
Industry 4.0 and the development of smart cities, providing substantial 
advancements in latency reduction, operational scalability, and energy 
efficiency. This study evaluates these impacts, comparing findings to prior 
research, identifying key limitations, and suggesting directions for future 
investigation. 

The study's findings align with existing literature, emphasizing the 
transformative potential of 5G and AI in enabling real-time operations. Fang 
and Ma explored the placement of IoT application modules and dynamic task 
processing in edge-cloud computing, highlighting the critical role of edge 

computing in reducing latency and enhancing task efficiency (Fang and Ma 
2021). Building on their work, this study demonstrates a substantial reduction 
in latency across industrial applications, achieving real-time responsiveness 
critical for predictive maintenance and urban traffic management. 

Similarly, Massaro's work on advanced control systems in Industry 5.0 
emphasized the integration of process mining with intelligent systems for 
enhanced decision-making (Massaro, 2022). This research extends these 
insights by quantifying the operational improvements enabled by AI-powered 
analytics, including significant reductions in production cycle times and defect 
rates in manufacturing environments. These results underscore the synergy 
between advanced control mechanisms and AI-driven optimization. 

The scalability of 5G networks, as highlighted by Chi et al. (2023), plays a 
vital role in supporting ultra-dense IoT ecosystems. Their survey on network 
automation provides a conceptual framework for understanding how 
automation streamlines resource allocation and communication in Industry 
5.0. This study complements their findings by empirically validating the 
scalability of 5G systems, demonstrating their ability to maintain high 
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for underdeveloped regions or legacy systems (Yang et al. 2022). This 
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as the scale and complexity of IoT networks grow. This study aligns with Tinh 
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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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concern for large-scale implementations, particularly in scenarios involving 
constant real-time processing. 

The scalability of AI models and their ability to adapt to varying workloads 
also remain significant barriers. As Abidi et al. (2022) noted, predictive 
maintenance models often require extensive datasets for training and 
validation, which can be resource-intensive and time-consuming consuming. 
This limitation emphasizes the need for lightweight, adaptive AI frameworks 
capable of delivering high accuracy with minimal computational overhead. 

The study's findings suggest several theoretical implications and areas for 
future exploration. First, there is a need to expand theories of hybrid edge-
cloud architectures, integrating real-time processing with centralized analytics 
to balance scalability and latency demands. Theoretical frameworks should 
also address the optimization of network resources through dynamic AI-
driven algorithms, building on the foundational work of Fang and Ma (2021). 

Another avenue for research lies in developing sustainable deployment 
strategies for energy-intensive applications. This includes investigating the 
role of advanced materials and low-power hardware in minimizing the 
environmental footprint of 5G and AI systems, aligning with the sustainability 
principles discussed by Abidi et al. (2022). 

The convergence of 5G with emerging technologies like 6G and quantum 
communication offers new opportunities for innovation. Tinh et al. (2022) 
highlight the need for game-theoretic optimization models and advanced 
resource management techniques to fully leverage the potential of next-
generation networks. Exploring these areas can provide solutions to current 
challenges while expanding the scope of application. 

This study advances the understanding of 5G and AI integration in Industry 
4.0 and smart city contexts, building on and extending existing theoretical 
frameworks. While significant progress has been made in improving 
operational efficiency, scalability, and sustainability, addressing limitations in 
infrastructure, security, and energy consumption remains critical for broader 
adoption. Future research should focus on hybrid architectures, sustainable 
deployment models, and the integration of emerging technologies to fully 
realize the transformative potential of 5G and AI in reshaping industries and 
cities. 

 
 

6. Conclusion 
The combination of 5G and Artificial Intelligence applied in Industry 4.0 has 
already proved to have an enormous transformative character across multiple 
fields, tackling main issues and enlightening new possibilities in terms of 
possibilities, solidity and extension. With 5G-URLLC acting as an enabler for 
industries and AI as a provider of sophisticated analysis, this study presents 
a strong foundation for enhancing industrial performance and urban systems. 
Another contribution of this research is to illustrate the synergies across 5G 
and AI to support real-time processing and decision-making for high speed 
and analytical intensive applications. These technological improvements in 
low latency, prognostics and health management, and network topologies 
demonstrate that these are not simply addendums to existing systems, but 
are tools for reinventing industrial and intelligent systems. For instance, the 
ability to power numerous IoT networks, while being able to deliver low 
latency supports the importance of creating integrated systems that function 
optimally under varying and challenging circumstances. 

Also uncovered the efficiency of local computing in boosting energy and 
operational productivity. When incorporated with 5G and AI, edge computing 
showcased a substantial improvement in sustainability and at the same time 
lower TCO, energy consumption, and greenhouse gas emissions per request 
at a substantially higher performance level. This is in conformity with the 
sustainable development goals and places the above technologies as critical 
enablers of the green transformation of industrial and urban systems. 

This study focuses on how these systems can be scaled up, which is 
fundamental to serve the increasing needs in smart cities and industries. That 
5G and AI are capable of scaling up to support new, more demanding 
applications like autonomous vehicles and healthcare IoT systems with high 
availability and little performance degradation is proof of their readiness for 
the next generation 

Based on these analyses, the following research directions can be 
suggested. The first is the enhancement of current AI models for even higher 
precision, flexibility and computational speed in various fields of application. 
Further, integration of cloud with edge may enhance system characteristics 
and make the system more reliable especially in cases of fluctuating 
throughput and connectivity. Moreover, when deployment of the mentioned 
technologies gets to wide, the important questions are going to be associated 
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concern for large-scale implementations, particularly in scenarios involving 
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maintenance models often require extensive datasets for training and 
validation, which can be resource-intensive and time-consuming consuming. 
This limitation emphasizes the need for lightweight, adaptive AI frameworks 
capable of delivering high accuracy with minimal computational overhead. 

The study's findings suggest several theoretical implications and areas for 
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cloud architectures, integrating real-time processing with centralized analytics 
to balance scalability and latency demands. Theoretical frameworks should 
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infrastructure, security, and energy consumption remains critical for broader 
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with data privacy and security as well as its equal availability for different 
people. 

Another area for future research includes the application of the above 
embedded technologies within latest developments in technology like 6G 
communication systems and quantum computing. These innovations can be 
viewed as promising to go beyond current limitations and scale efficiency 
even further. They are also needed to be effective with policy frameworks and 
regulatory strategies that need to grow in tandem to encourage good use 
across the board and avoid misuse. 

Thereby, the combination of 5G and AI is a revolution for Industry 4.0 as 
does not only provide enhanced capabilities beyond standard systems. Its 
use across industries and smart cities can shape outlook on efficiency, 
sustainability, and innovations in the current society. 
 
References 
Abbas, T. N. A., Hameed, R., Kadhim, A. A., and Qasim, N. H. (2024). Artificial 

intelligence and criminal liability: exploring the legal implications of ai-enabled 
crimes.  Encuentros. Revista de Ciencias Humanas, Teoría Social y Pensamiento 
Crítico., (22 ), 140-159. https://doi.org/:10.5281/zenodo.13386675  

Abidi, M. H., Mohammed, M. K., and Alkhalefah, H. (2022). Predictive Maintenance 
Planning for Industry 4.0 Using Machine Learning for Sustainable Manufacturing. 
Sustainability, 14 (6). https://doi.org/:10.3390/su14063387. 

Adjogble, F. K., Warschat, J., and Hemmje, M. (2023). Advanced Intelligent 
Manufacturing in Process Industry Using Industrial Artificial Intelligence. Portland 
International Conference on Management of Engineering and Technology 
(PICMET), 23-27 July. https://doi.org/:10.23919/PICMET59654.2023.10216797. 

Almiani, M., AbuGhazleh, A., Jararweh, Y., and Razaque, A. (2021). DDoS detection 
in 5G-enabled IoT networks using deep Kalman backpropagation neural network.  
International Journal of Machine Learning and Cybernetics, 12 (11), 3337-3349. 
https://doi.org/:10.1007/s13042-021-01323-7  

Attaran, M. (2023). The impact of 5G on the evolution of intelligent automation and 
industry digitization.  Journal of Ambient Intelligence and Humanized Computing, 
14 (5), 5977-5993. https://doi.org/:10.1007/s12652-020-02521-x  

Cantero, M., Inca, S., Ramos, A., Fuentes, M., Martín-Sacristán, D., and Monserrat, 
J. F. (2023). System-Level Performance Evaluation of 5G Use Cases for Industrial 
Scenarios.  IEEE Access, 11, 37778-37789. 
https://doi.org/:10.1109/ACCESS.2023.3266981  

Chi, H. R., Wu, C. K., Huang, N. F., Tsang, K. F., and Radwan, A. (2023). A Survey of 
Network Automation for Industrial Internet-of-Things Toward Industry 5.0.  IEEE 
Transactions on Industrial Informatics, 19 (2), 2065-2077. 

https://doi.org/:10.1109/TII.2022.3215231  
Fang, J., and Ma, A. (2021). IoT Application Modules Placement and Dynamic Task 

Processing in Edge-Cloud Computing.  IEEE Internet of Things Journal, 8 (16), 
12771-12781. https://doi.org/:10.1109/JIOT.2020.3007751  

Feng, D., Lai, L., Luo, J., Zhong, Y., Zheng, C., and Ying, K. (2021). Ultra-reliable and 
low-latency communications: applications, opportunities and challenges.  Science 
China Information Sciences, 64 (2), 120301. 
https://doi.org/:10.1007/s11432-020-2852-1  

Jagatheesaperumal, S. K., Rahouti, M., Ahmad, K., Al-Fuqaha, A., and Guizani, M. 
(2022). The Duo of Artificial Intelligence and Big Data for Industry 4.0: Applications, 
Techniques, Challenges, and Future Research Directions.  IEEE Internet of Things 
Journal, 9 (15), 12861-12885. https://doi.org/:10.1109/JIOT.2021.3139827  

Kartsakli, E., Perez-Romero, J., Sallent, O., Bartzoudis, N., Frascolla, V., Mohalik, S. 
K., Metsch, T., et al. (2023). AI-Powered Edge Computing Evolution for Beyond 5G 
Communication Networks. Joint European Conference on Networks and 
Communications & 6G Summit (EuCNC/6G Summit), 6-9 June. 
https://doi.org/:10.1109/EuCNC/6GSummit58263.2023.10188371. 

Kaur, B., Sood, K., and Grima, S. (2022). A systematic review on forensic accounting 
and its contribution towards fraud detection and prevention.  Journal of Financial 
Regulation and Compliance.  

Kaur, M., Khan, M. Z., Gupta, S., and Alsaeedi, A. (2022). Adoption of Blockchain With 
5G Networks for Industrial IoT: Recent Advances, Challenges, and Potential 
Solutions.  IEEE Access, 10, 981-997. 
https://doi.org/:10.1109/ACCESS.2021.3138754  

Lee, J., Kim, H., Park, C., Kim, Y., and Park, J. G. (2022). AI-based Network Security 
Enhancement for 5G Industrial Internet of Things Environments. 13th International 
Conference on Information and Communication Technology Convergence (ICTC), 
19-21 Oct. 2022. https://doi.org/:10.1109/ICTC55196.2022.9952490. 

Mahmood, A., Beltramelli, L., Abedin, S. F., Zeb, S., Mowla, N. I., Hassan, S. A., 
Sisinni, E., et al. (2022). Industrial IoT in 5G-and-Beyond Networks: Vision, 
Architecture, and Design Trends.  IEEE Transactions on Industrial Informatics, 18 
(6), 4122-4137. https://doi.org/:10.1109/TII.2021.3115697  

Massaro, A. (2022). Advanced Control Systems in Industry 5.0 Enabling Process 
Mining. Sensors, 22 (22). https://doi.org/:10.3390/s22228677. 

Nameer, Q., Aqeel, J., and Muthana, M. (2023). The Usages of Cybersecurity in 
Marine Communications.  Transport Development, 3 (18). 
https://doi.org/:10.33082/td.2023.3-18.05  

Qasim, N., and Fatah, O. (2022). The role of cyber security in military wars.  V 
International Scientific and Practical Conference: Problems of cyber security of 
information and telecommunication systems (PCSITS). October 27 - 28. Kyiv, 
Ukraine.  

Qasim, N., and Pyliavskyi, V. (2020). Color temperature line: forward and inverse 
transformation.  Semiconductor physics, quantum electronics and optoelectronics, 



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, 
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even further. They are also needed to be effective with policy frameworks and 
regulatory strategies that need to grow in tandem to encourage good use 
across the board and avoid misuse. 
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when evaluating the quality of their data to enhance the provision of superior 
services�
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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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