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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 rapid evolution from 4G to 5G has 
transformed the telecommunications landscape, but as 
technological demands continue to grow, the shift toward 6G 
is gaining attention. 6G aims to address the limitations of 5G, 
such as latency and bandwidth constraints, while introducing 
new capabilities like terahertz communication and ubiquitous 
AI integration. 
Objective: This article explores the development roadmap 
of 6G, highlighting its applications across industries and 
addressing key challenges in its deployment. 
Methods: A comprehensive review of current literature on 
5G advancements and emerging 6G technologies was 
conducted. Comparative analyses were performed on the  
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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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theoretical frameworks of 6G’s core capabilities, including network architecture, 
spectrum management, and AI integration. 
Results: The study identified key applications for 6G, such as smart cities, 
autonomous transportation, healthcare, and industrial automation. It also highlighted 
the anticipated improvements in data transmission speed, reliability, and connectivity. 
Conclusion: 6G represents a pivotal evolution in telecommunications, offering 
transformation in numerous sectors. However, challenges such as infrastructure 
development, regulatory frameworks, and energy efficiency must be addressed. 
 

Keywords: 6G, Beyond 5G, terahertz communication, smart cities, autonomous 
systems, AI integration, latency reduction, spectrum management, network 
architecture, industrial automation. 

 
1. Introduction 
There is no doubt that the ever-increasing advancement of wireless 
communication systems, due to the growing global demand for a faster, more 
efficient, and highly integrated network, has led to the emergence of fifth-
generation (5G) networks. However, with the increase in population and the 
emergence of new societal and technological trends such as AI, IoT, and 
autonomous systems, there is a call for the evolution to the next generation 
of networks, the sixth-generation (6G) networks. Asghar et al. (2022) mention 
that 6G is expected to resolve the issues that Industry 4.0 and 5G fail to 
address, such as scalability, ultra-low latency, and massive connectivity 
(Asghar, Memon, and Hämäläinen 2022). Hence, 6G is necessary for next-
generation applications like smart cities, holographic communication, and 
immersive virtual environments. 

Prior work points to qualitative progress in the groundwork of 6G while at 
the same time suggesting essential obstacles. For example, Dhandhukia 
(2023) briefly describes the evolution from 1G to 5G, emphasizing the 
unprecedented features of 6G in incorporating new novelties (Dhandhukia 
2023), including THz communication and AI-based network awareness 
(Nameer, Ali, and Moath 2015). Furthermore, Uusitalo et al. (2021) offer a 
broad outlook on the 6G wireless communication system by including an 
ecological worldview that emphasizes energy-efficient designs and structural 
deployment strategies linked to ecological sustainability objectives (Uusitalo 
et al. 2021). However, the realization of the 6G generation requires the 
resolution of multi-faceted technical, economic, and other factors (Makarenko 2023). 

The analysis of the literature presents several key aspects of the current 
research on 6G networks. Serghiou et al. (2022) give a detailed discussion of 
THz communication and present it as the key technology for achieving the 
data rates necessary for applications such as autonomous vehicles and 
remote surgery (Serghiou et al. 2022). In parallel with this, Adhikari and Hazra 
(2022) survey URC pioneered under the framework of edge networks, which 
is a critical requirement for various mission-critical industries, including 
robotics and telemedicine (Adhikari and Hazra 2022). Another rising direction, 
according to Shi et al. (2023), concerns the use of ML mechanisms in scaling 
6G networks with extensive difficulty in managing resources and dynamic 
spectrum access  (Shi et al. 2023). 

Despite this, there are still areas of research uncertainty about how all 
these developments intersect to create the framework for 6G implementation. 
For instance, whereas Iannacci and Poor (2022) explain that micro/nano 
technologies will enhance effective hardware for 6G, the way to incorporate 
those improvements into extensible network structures has not been 
extensively discussed (Iannacci and Poor 2022). Moreover, Nguyen et al. 
(2021) have highlighted security and privacy issues in 6G and its integration 
of blockchain, AI, and digital twins into its nature (Nguyen et al. 2021). All 
such gaps point to the present requirement of a systems framework that not 
only conceptualizes technological advancement but also the socio-economic 
impact of 6G. 

To fill these gaps, the article identifies prospective approaches for 6G 
development and analyzes its emerging use cases. Unlike prior works, this 
study integrates knowledge across various fields, including network slicing, 
edge AI formation, and resilient satellite/terrestrial integration. For example, 
the application of edge computing to improve delay-sensitive applications, as 
highlighted by Abouaomar et al. (2021), will be discussed in relation to 
improvements in distributed probabilistic offloading techniques (Liao et al., 
2021). The main innovation of this work is in integrating otherwise dispersed 
advancements and utilizing them to establish a unified strategy for 6G 
deployment (Liao et al. 2021; Abouaomar et al. 2021). 

The method used in this study includes a review of advanced technologies 
and their incorporation into 6G solution frameworks. Emerging technologies 
such as the digitization of business models with digital twins  (Xia et al. 
2023)and blockchain-based dynamic spectrum sharing (Sun et al. 2021) are 
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evaluated with the aid of analytical frameworks. Furthermore, simulations and 
case studies are employed to assess the application of these innovations, 
providing quantitative findings to support the advanced theoretical statements 
(Dmytro, Ali, and Nameer 2015). 

The primary objectives of this research are threefold: first, to describe 6G 
network’s strategic enablers; second, to outline significant application barriers 
and 6G operational strategies; and third, to consider how the 6G network 
might revolutionize various industries, including healthcare, smart 
manufacturing facilities, and autonomous vehicles. In realizing these 
objectives, this study seeks to add to the existing body of knowledge on 
sustainable and equitable technological development (Sieliukov A.V. 2022). 

Therefore, 6G can be seen as a new era in communication solutions and 
can act as the basis for new interactions in society or new processes in 
industries. As a result of the analysis of its strategic directions and use cases 
in this article, it is possible to present guidelines for further development of a 
comprehensive 6G environment for stakeholders. 

 
1.1. The Aim of the Article 
The article seeks to give a systematic review of the possible course of action 
in the study and implementation of 6G wireless networks, while emphasizing 
the possible implementable technologies for future inventions and their uses. 
Analyzing the future challenges of 5G networks like: scalability issues, higher 
energy consumption and security issues, the study aims to provide solutions 
for the changes in the wireless communication systems. As a result of 
integrating current scientific findings, this book outlines the strategies for the 
improved establishment of 6G systems and the incorporation of the 
technologies such as; terahertz communication systems, artificial intelligence 
& blockchain. 

The forthcoming study aims to raise awareness of the primary drivers of 
6G networks – such as the evolution of edge computing, ultra-reliable low-
latency communication, and machine learning-empowered network 
optimization. It also outlines the existing gaps in literature review to the 
current research including the absence of a framework of how the enabling 
technologies are converging and the absence of viable large-scale solutions. 
Moreover, to give readers practical knowledge of novel applications trends, 
the article also examines new application areas such as autonomous 

transportation, smart cities, and applying digital twins. 
The idea, therefore, is to offer implementation-oriented suggestions that 

address both technological advancement and societal and economic factors. 
This encompasses the issue of funding, protection of data and information, 
power usage in relation to sustainable and responsible development for all in 
the society. Thus, by providing a detailed focus on such aspects, the article 
intends to make substantial input in the on-going discussions on the future 
realization of 6G. 

 
1.2. Problem Statement 
The shift to 6G networks is a significant evolutionary leap toward wireless 
communication with incredible connectivity, ultra-reliable low-latency 
communication (URLLC), and massive Machine-Type Communications 
(MTCs). Nevertheless, its execution is not without major problems that 
present key research questions and practical difficulties to be overcome. 

One is the absence of concrete architectures to incorporate these enabling 
technologies, including THz communication and AI, into a scalable 6G 
system. Thus, solutions for the problems associated with propagation loss 
and signal interference in THz communication are not seen at present. 
Likewise, AI integrations in network intelligence, although effective in the 
exploitation of data for the enhancement of resource utilization and the 
introduction of network slicing, face similar barriers in their deployment, 
scalability, and in ensuring fairness in the distribution of resources. 

The following is a list of some technical challenges that emerge in 6G 
network architecture: Another significant problem is the security of data and 
privacy. As data volumes grow and network architecture includes distributed 
systems, maintaining user privacy and data reliability becomes difficult. Lack 
of security may manifest itself in the inability to apply existing encryption 
schemes, which means that new and unconventional solutions such as 
spectrum sharing using blockchain and end-to-end encrypted 
communications are required. 

This applies to the sustainability aspect of the business where it is equally 
important. The envisioned 6G networks’ power consumption, especially in 
complex applications like holographic communication and autonomous 
systems, poses the threat of degrading environmental implications if power-
efficient solutions are not deliberately promoted. This issue calls for green 
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communication technology and sustainable infrastructure deployment as part 
of climate-smart solutions. 

Currently, there is insufficient discussion of the social and economic 
consequences of utilizing 6G technology. The success and availability of 6G 
distribution have the potential to deepen the digital divide, especially in less 
developed regions, if the issues surrounding access and cost of service are 
not addressed as and when the conditions arise. The resolution of such 
issues calls for the integration of technological advancement with satisfactory 
and fair policies. 

These problem statements highlight the need for a comprehensive 
approach toward the 6G evolution, considering the improvement of 
technology on one hand, and security, sustainability, and social implications 
on the other, to capture the envisaged value of 6G correctly. 

 
2. Literature Review 
The shift from 5G to 6G wireless communication technology has received a 
lot of academic engagement due to its potential to overcome 5G challenges 
and support innovations. Another trend that several recent publications 
address is edge AI; it is explained by its potential to improve real-time 
decision-making and adapt network performance, as mentioned by Letaief et 
al. (2022) (Letaief et al. 2022). However, current applications face challenges 
such as limited resources, high latency, and integration with current 
infrastructure and hardware. Still, one possible solution is decentralized AI 
architecture with the help of blockchain, which would provide transparency 
and equality in resource allocation. 

Sustainability is another aspect of 6G technology and a cornerstone of 6G 
development. Imoize et al. (2021) focus on how 6G smart infrastructure will 
enable citizens to develop sustainable societies by pointing to opportunities 
for efficient energy designs and smart city systems (Imoize et al. 2021). 
However, limited solutions are proposed regarding the environmental 
consequences of infrastructure scale deployment. Creating frameworks that 
assess the costs and benefits of network expansion within an ecological 
environment should be pursued further. The principles of green 
communication technologies and recycling strategies for electronic 
components can present good opportunities to solve different environmental 
issues and promote sustainable development at the same time (Ageyev, 

Yarkin, and Nameer 2014). 
From a technical perspective, Yang and Shafie (2024) (Yang and Shafie 

2024) and Cui et al. (2023) (Cui et al. 2023)  introduce terahertz (THz) 
communication and near-field multiple-input multiple-output (MIMO) as two 
facets that will provide more connectivity along with extremely high data rates. 
Unfortunately, these technologies present several challenges that do not 
make them ideal for practical application; signal attenuation is a main 
problem, followed by limitations of the hardware involved and interferences. 
Overcoming these obstacles calls for improvements in propagation modeling, 
materials’ properties, and signal processing. To overcome these barriers, it is 
equally important to involve multiple disciplines to integrate the solutions so 
they may be easily scaled (Mushtaq, Ali Ihsan, and Qasim 2015). 

Network slicing and virtualization are determined to be core enablers for 
future 6G, as pointed out by Shen et al. (2022) and Wu et al. (2022) (Shen et 
al. 2022; Wu et al. 2022). This indicates that through AI-native network slicing 
together with end-to-end virtualization strategies, resources can be 
orchestrated appropriately for different applications on the network (Qasim et 
al. 2021). Nevertheless, issues of scalability and system dependability when 
the load and settings change are still not well investigated. The pervasiveness 
of traffic in organizations’ IT networks could be enhanced by adopting 
interactive AI models and performing real-time analytics. Furthermore, fusing 
both models of centralized and distributed network slicing can improve 
performance and robustness (Qasim et al. 2024). 

Security and privacy remain key problems in the development of 6G. Abdel 
Hakeem et al. (2022) and Peng et al. (2023) describe some risks associated 
with user privacy and data integrity in distributed systems (Abdel Hakeem 
2022; Peng, Gong, and Zhang 2023). Mechanisms of traditional encryption 
are not cogent enough for the integrated communication structures of the 6G 
system. There are new architectural ideas, like verifiable searchable 
symmetric encryption that emerged based on blockchain, but more 
experiments are needed with large-scale system implementations. It is 
important to study algorithms for secure networking that are fast and do not 
degrade system performance. 

Satellite-terrestrial integration is another promising area, as pointed out by 
Esmat et al. (2023), especially towards IoT (Esmat, Lorenzo, and Shi 2023). 
This approach increases the coverage and capacity of the network but brings 
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a new set of issues concerning latency, timing, and cost-benefit. Basic inter-
satellite links and adaptive synchronization protocols remain to be developed 
to make full use of this integration. 

However, there are a few gaps created in these studies. These include 
challenges in integrating enabling technologies, environmental solutions for 
managing the effects of ecosystems on biodiversity, and security for data and 
users. Filling those gaps goes beyond the scope of AI and cybersecurity and 
falls under the realm of material science and network engineering using 
blockchain solutions. In addition, more complex testing facilities and 
simulation platforms could guarantee the cohesiveness and efficiency of 
these innovations. 

The move to 6G is a leap forward from previous wireless communication 
technology and possibly marks new frontiers for societal and industrial 
revolution. Absolute scalability, sustainability, security, and interoperability 
issues can be solved, and thus the academic community can set the 
foundation for a successful and inclusive 6G environment. 

 
3. Methodology 
This study employs a mixed-methods approach to explore the strategic 
pathways for the development of sixth-generation (6G) wireless networks, 
integrating qualitative and quantitative methods to ensure a comprehensive 
analysis. The methodology encompasses data collection through expert 
interviews, literature review, and simulation modeling, with a focus on 
identifying challenges, opportunities, and solutions for 6G deployment. 
3.1. Data Collection 
A total of 25 in-depth interviews were conducted with industry leaders, 
researchers, and policymakers specializing in 6G technologies. These 
experts were selected from various fields, including network design, AI, THz 
communication, and blockchain. The insights gathered provided qualitative 
data on emerging trends, technological gaps, and socio-economic 
considerations for 6G networks (Asghar, Memon, and Hämäläinen 2022; 
Yang and Shafie 2024). 

This study reviewed 50 peer-reviewed articles and reports, including 
foundational studies such as (Letaief et al. 2022; Imoize et al. 2021; Cui et al. 
2023) to synthesize state-of-the-art advancements in areas such as edge AI, 
near-field MIMO communications, and sustainable infrastructure 

development. The literature review also highlighted gaps in scalability, 
security, and sustainability that require further investigation. 

Advanced modeling techniques were employed to simulate 6G network 
performance under various conditions. These simulations evaluated key 
performance indicators (KPIs) such as latency, throughput, and energy 
efficiency, focusing on scenarios like urban smart city deployments, 
autonomous systems, and industrial IoT (Liao et al. 2021; Wu et al. 2022). 

 
3.2. Hypothesis 
This study posits that the integration of emerging technologies such as edge 
AI, blockchain, and THz communication can address the existing limitations 
of 5G while enabling transformative 6G applications. It further hypothesizes 
that a multi-disciplinary approach to system design can enhance scalability, 
security, and sustainability, thereby accelerating 6G adoption. 
 
3.3. Analytical Framework 
Network Slicing Optimization 
AI-driven network slicing models were employed to evaluate their efficiency 
in managing diverse applications and ensuring optimal resource allocation. 
The optimization framework was defined as: 

min ∑ Ri
Qi

N

i=1
 

Subject to: 
∑ Ri ≤ Rmax,N

i=1  Qi ≥ Qmin,    Ri > 0                                                   (1) 
Where Ri represents resources allocated to slice i; Qi is the quality of 

service (QoS) metric for slice i; Rmax is the total available resources, and Qmin 
is the minimum required QoS. This framework allowed the study to quantify 
resource efficiency and balance service quality under dynamic traffic 
conditions, crucial for applications such as smart cities and autonomous 
vehicles (Wu et al. 2022) 

The optimization model was further enhanced with predictive analytics, 
enabling dynamic adjustments based on real-time network demands, 
ensuring minimal latency and optimal resource utilization. 
THz Communication Analysis 
Terahertz (THz) communication was modeled to address challenges related 
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3.3. Analytical Framework 
Network Slicing Optimization 
AI-driven network slicing models were employed to evaluate their efficiency 
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min ∑ Ri
Qi

N

i=1
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∑ Ri ≤ Rmax,N

i=1  Qi ≥ Qmin,    Ri > 0                                                   (1) 
Where Ri represents resources allocated to slice i; Qi is the quality of 

service (QoS) metric for slice i; Rmax is the total available resources, and Qmin 
is the minimum required QoS. This framework allowed the study to quantify 
resource efficiency and balance service quality under dynamic traffic 
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The optimization model was further enhanced with predictive analytics, 
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ensuring minimal latency and optimal resource utilization. 
THz Communication Analysis 
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lack acceptable consistency� Therefore, it is necessary to investigate the issue 
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to signal attenuation and interference. The total path loss was expressed as: 
L(f, d) = Lfree−space + Labsorption 

Lfree−space = 20 log10 (4πfd
c ),   Labsorption = α(f) ∙ d                              (2) 

This equation captures the complexities of THz signal propagation, where 
Lfree−space accounts for the loss due to free-space propagation and Labsorption 
quantifies the impact of molecular absorption over distance. Variables such 
as f (frequency), d (distance), c (speed of light), and α(f) is frequency-
dependent absorption coefficient, that play pivotal roles in determining the 
attenuation. This model was applied to identify bottlenecks in implementing 
THz-based communication systems and optimize transceiver placement and 
power allocation to minimize these losses (Serghiou et al. 2022), (Yang and 
Shafie 2024).  
Sustainability Metrics 
The sustainability of 6G networks was evaluated through energy efficiency 
metrics, calculated as: 

η = S
Ptotal

,      Ptotal = Pstatic + ∑ Pdynamic,i N
i=1                               (3) 

Here, η represents energy efficiency in bits per Joule, S is the system 
throughput, and Ptotal is the total power consumption, divided into static and 
dynamic components. This model highlighted potential energy savings 
achieved through green communication technologies. By analyzing the 
dynamic power requirements of individual components, the framework 
pinpointed inefficiencies in current infrastructure, driving innovations in 
energy-efficient hardware and protocols (Imoize et al. 2021). 
Security Protocol Testing 
To ensure robust security and privacy in 6G networks, privacy-preserving 
data-sharing techniques were evaluated using blockchain and encryption 
models:  

E(K, M) = C,    D(K, C) = M                                                 (4) 
This equation describes symmetric encryption, where E and D are 

encryption and decryption functions, K is the secret key, M is the plaintext 
message, and C is the ciphertext. Additionally, blockchain-based searchable 
encryption was incorporated to enable secure query-based data retrieval: 

S(Q, I) = {Mk|Mk  ∈ D(I)and Mk satisfies Q}                                      (5) 
These models demonstrated effectiveness in securing user data in 

distributed 6G networks while maintaining operational efficiency (Peng, Gong, 
and Zhang 2023), (Sun et al. 2021). 
Performance Optimization 
Channel capacity for THz communication, a cornerstone of 6G, was analyzed 
using the integral: 

C = ∫ log2 (1 +
P(f)∙H(f)
N0∙B

)fmax
fmin

df                                                (6) 

This integral evaluates the achievable capacity of a communication 
channel over a specified frequency range, considering power P(f), channel 
transfer function H(f), noise spectral density N0, and bandwidth B. This 
analysis highlighted the bandwidth efficiency and scalability of THz 
communication under various operational scenarios (Serghiou et al. 2022), 
(Yang and Shafie 2024). 

 
3.4. Experimentation and Validation 
Latency Reduction 
The end-to-end latency in edge computing scenarios was modeled as: 

Ttotal = Tedge + Tprocessing + Tbackhaul                                                 (7) 
This decomposition provided insights into latency contributors and guided 

optimizations in edge AI deployments for urban environments (Adhikari and 
Hazra 2022; Abouaomar et al. 2021). 
Network Resilience 
Satellite-terrestrial integration models were evaluated to address latency and 
synchronization issues, particularly in IoT networks. These experiments 
validated the benefits of hybrid architectures in extending coverage and 
ensuring reliability (Esmat, Lorenzo, and Shi 2023). 
Machine Learning for Resource Optimization 
Resource allocation in large-scale 6G networks was optimized using 
reinforcement learning: 

π∗ = argmax
π

𝔼𝔼 [∑ γtRt
∞
t=0 ]                                                 (8) 

Here, π∗ is the optimal policy, γ is the discount factor, and Rt is the reward at 
time t. This model enhanced adaptive resource management, ensuring 
balanced and efficient operations in dynamic environments (Shi et al. 2023). 
By integrating these models and validations, this study provides actionable 
insights into the performance, sustainability, security, and optimization of 6G 
networks. 
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Lfree−space = 20 log10 (4πfd
c ),   Labsorption = α(f) ∙ d                              (2) 

This equation captures the complexities of THz signal propagation, where 
Lfree−space accounts for the loss due to free-space propagation and Labsorption 
quantifies the impact of molecular absorption over distance. Variables such 
as f (frequency), d (distance), c (speed of light), and α(f) is frequency-
dependent absorption coefficient, that play pivotal roles in determining the 
attenuation. This model was applied to identify bottlenecks in implementing 
THz-based communication systems and optimize transceiver placement and 
power allocation to minimize these losses (Serghiou et al. 2022), (Yang and 
Shafie 2024).  
Sustainability Metrics 
The sustainability of 6G networks was evaluated through energy efficiency 
metrics, calculated as: 

η = S
Ptotal

,      Ptotal = Pstatic + ∑ Pdynamic,i N
i=1                               (3) 

Here, η represents energy efficiency in bits per Joule, S is the system 
throughput, and Ptotal is the total power consumption, divided into static and 
dynamic components. This model highlighted potential energy savings 
achieved through green communication technologies. By analyzing the 
dynamic power requirements of individual components, the framework 
pinpointed inefficiencies in current infrastructure, driving innovations in 
energy-efficient hardware and protocols (Imoize et al. 2021). 
Security Protocol Testing 
To ensure robust security and privacy in 6G networks, privacy-preserving 
data-sharing techniques were evaluated using blockchain and encryption 
models:  
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This equation describes symmetric encryption, where E and D are 

encryption and decryption functions, K is the secret key, M is the plaintext 
message, and C is the ciphertext. Additionally, blockchain-based searchable 
encryption was incorporated to enable secure query-based data retrieval: 
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These models demonstrated effectiveness in securing user data in 

distributed 6G networks while maintaining operational efficiency (Peng, Gong, 
and Zhang 2023), (Sun et al. 2021). 
Performance Optimization 
Channel capacity for THz communication, a cornerstone of 6G, was analyzed 
using the integral: 

C = ∫ log2 (1 +
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This integral evaluates the achievable capacity of a communication 
channel over a specified frequency range, considering power P(f), channel 
transfer function H(f), noise spectral density N0, and bandwidth B. This 
analysis highlighted the bandwidth efficiency and scalability of THz 
communication under various operational scenarios (Serghiou et al. 2022), 
(Yang and Shafie 2024). 

 
3.4. Experimentation and Validation 
Latency Reduction 
The end-to-end latency in edge computing scenarios was modeled as: 

Ttotal = Tedge + Tprocessing + Tbackhaul                                                 (7) 
This decomposition provided insights into latency contributors and guided 

optimizations in edge AI deployments for urban environments (Adhikari and 
Hazra 2022; Abouaomar et al. 2021). 
Network Resilience 
Satellite-terrestrial integration models were evaluated to address latency and 
synchronization issues, particularly in IoT networks. These experiments 
validated the benefits of hybrid architectures in extending coverage and 
ensuring reliability (Esmat, Lorenzo, and Shi 2023). 
Machine Learning for Resource Optimization 
Resource allocation in large-scale 6G networks was optimized using 
reinforcement learning: 

π∗ = argmax
π
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∞
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Here, π∗ is the optimal policy, γ is the discount factor, and Rt is the reward at 
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4. Results 
4.1. Key Performance Indicators of 6G Networks 
Latency Reduction Metrics 
The key finding of the simulation modeling is that the latency of several 6G 
applications decreases remarkably compared to 5G. These improvements 
are due to edge AI implementation that enables data processing at the 
periphery of the network and smart network slicing that adapts network 
resources to the demands of applications running on the network. This is 
important for real-time and critical uses of the network, such as autonomous 
vehicles or remote surgery, where latency has been reduced dramatically. 
 

 
Figure 1. Latency Improvements in 6G Networks Across Diverse Applications 

 

Analyzing the latency results shown in the Figure 1, it is clear that 6G 
networks achieve an average of 73% less latency when compared to the 
evaluated applications. Interestingly, remote surgery and digital twin 
applications have the maximum percentage of reduction, well above 75%. 
These results highlight that 6G can revolutionize mission-critical applications 
that depend on ultra-reliable low-latency communications. In this way, edge 

AI as well as optimized network slicing improve the ability to address different 
use cases while still maintaining good performance. Subsequent 
deployments should expand work in edge computing infrastructure and 
incorporate AI frameworks so that the benefits are balanced for all sectors. 
Data Transmission Speeds 
Terahertz frequency bands along with incorporation of recent communication 
technologies in 6G provide data rates many folds of 5G. These improvements 
are crucial for all the cases when ultra-high data transfer speed is needed – 
AR/VR, holographic communication, and satellite integration, among others, 
guaranteeing stable connection. 

 
Figure 2. Comparative Analysis of Data Transmission Speeds in 5G and 6G 

Technologies 
 

The 6G technologies make available deepest data rates, of which 
terahertz communication is enhanced by 9900% when compared to 5G. 
Optical communication has a better performance than terahertz; the achieved 
data transfer rate is as fast as 149 times more than that of 5G. Such 
improvements are essential for integration into a satellite, for example, where 
data throughput rates have risen 119 times. These findings reaffirm that 
terahertz and optical communication research must go hand in hand with 
investment in related infrastructure. The results also indicate that greater 
attention should be. 
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4.2. Energy Efficiency Analysis 
The performance analysis of energy efficiency for 6G networks show that It 
contributes better energy efficiency compared to 5G in network segments. 
This enhancement arises from the application of green communication 
technologies, effective hardware, and standard power management 
techniques. Beside these improvements, it also lowers operational 
expenditures, which is in line with sustainability objectives, it makes the 6G a 
more green/ sustainable network solution. 
 

 
Figure 3. Energy Efficiency Metrics of 5G and 6G Networks Across Key 

Components 
 

The data in Figure 3 shows that all the 6G components have a much 
higher efficiency gain of between 5 to over 13 times relative to the 
corresponding 5G equipment. IoT devices perform the best returning an 
overall increase of 1359 % in efficiency indicating closely related advance 
EMS cements in low power design and optimized protocols. Satellite systems 
and even the edge computing nodes themselves demonstrate equal 
efficiency improvements, as the general achievements in the distributed 

computing and the power management indicate. I envision that these 
improvements have significant consequences on deploying the 6G networks 
where energy requirement is a concerning factor like rural settings and smart 
cities. In order to get the most out of these benefits, there is a need to invest 
in areas such as hardware integration at a small scale, energy extraction 
technologies and artificial intelligence-based energy efficiency technologies. 
Further, the policymakers and Industry experts should also focus on energy-
efficient infrastructure where the regions of the world want to make their 
communication networks carbon-neutral. 

 
4.3. Network Security Enhancements 
One of the many major enhancements in 6G networks is that blockchain-
based encryption and AI-anomaly detection contribute to enhanced data 
security. These are important for controlling the explosive growth of traffic in 
data networks and to secure the information from violation. This paper 
assesses the effectiveness of several security protocols by running 
simulations, including more than 10,000 transactions per second and 
comparing the vulnerability of such systems to hacking. 
 

 
Figure 4. Performance of Advanced Security Protocols in 6G Networks 
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The findings in Figure 4 show that it is possible to ensure significantly 
higher security compared to AES encryption in modern 6G networks through 
the application of contemporary security models. Finally, the results of the 
present work reveal a 95% reduction in data breach incidences through 
blockchain-based symmetric encryption while achieving an average 
encryption time of 10 ms, indicating that blockchain-based symmetric 
encryption can be adopted for high-throughput applications. Using AI to detect 
anomalous behavior shows the highest level of breach reduction at 98%, 
which means that AI has real possibilities of analyzing threats in real-time. 
Two of the cryptography techniques that I found to be efficient for protection 
are homomorphic encryption and post-quantum cryptography, which take a 
relatively long time for encryption. These techniques are preferred for 
applications where security is more important than time, hence relevant for 
security-sensitive applications like secure financial transactions. There is a 
problem of moderate encryption time and high breach reduction, and here, 
the use of zero-knowledge proofs is optimal. This work, therefore, highlights 
the need for multilayer security mechanisms in 6G networks. Subsequent 
implementations should strive to integrate the use of artificial intelligence-
based real-time detection with blockchain protocols to develop a robust 
security architecture. Further, there is a need to invest in post-quantum 
cryptography to make the network ready to handle future computational 
attacks. 

 
4.4. Network Resilience 
The adoption of both satellite and terrestrial structures has been observed to 
boost the reliability of networks in 6G systems. These architectures allow 
extending coverage to less serviced tropical, rural, polar and island regions, 
as well as improving latency. It analyzes the extent of the practical utility of 
these hybrid setups with regards to attaining the objectives of low latency and 
enhanced coverage and will offer recommendations on how the 
implementation of the setup can overcome geographical and infrastructural 
challenges. 
 

 
Figure 5. Impact of Satellite-Terrestrial Integration on Network Resilience in 6G 

 

According to the data presented in Figure 5, integrating satellite and 
terrestrial networks demonstrates latency improvements varied from 34 to 54 
ms in challenging scenarios. -developed Regions improve the most from 
latency reductions followed by remote islands and Mountains while, rural 
Africa gets an improvement in coverage of over 65%. In light of these findings, 
it becomes clear that to support equal participation of all the different network 
segments, one of the perhaps principal enablers are the hybrid architectures. 
Subsequent deployments should adopt the satellite terrestrial systems in 
areas that are unproven in terms of support structure. Regarding hybrid 
systems, the following suggestions are made: the acquisition of multiple LEO 
satellite networks, as well as the integration of adaptive synchronization 
protocols. However, incorporating the AI-driven traffic management to such 
architectures will improve performance and guarantee communication for the 
underprivileged communities.  

 

4.5. Use Case Applications 
The adaptation of 6G networks has a revolutionary effect on several domains, 
which make systemic and process connections in near-real-time with ultra-



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�

 Beyond 5G. Strategic Pathways to 6G ... | Abdul Jaleel Maktoof et al.

193

The findings in Figure 4 show that it is possible to ensure significantly 
higher security compared to AES encryption in modern 6G networks through 
the application of contemporary security models. Finally, the results of the 
present work reveal a 95% reduction in data breach incidences through 
blockchain-based symmetric encryption while achieving an average 
encryption time of 10 ms, indicating that blockchain-based symmetric 
encryption can be adopted for high-throughput applications. Using AI to detect 
anomalous behavior shows the highest level of breach reduction at 98%, 
which means that AI has real possibilities of analyzing threats in real-time. 
Two of the cryptography techniques that I found to be efficient for protection 
are homomorphic encryption and post-quantum cryptography, which take a 
relatively long time for encryption. These techniques are preferred for 
applications where security is more important than time, hence relevant for 
security-sensitive applications like secure financial transactions. There is a 
problem of moderate encryption time and high breach reduction, and here, 
the use of zero-knowledge proofs is optimal. This work, therefore, highlights 
the need for multilayer security mechanisms in 6G networks. Subsequent 
implementations should strive to integrate the use of artificial intelligence-
based real-time detection with blockchain protocols to develop a robust 
security architecture. Further, there is a need to invest in post-quantum 
cryptography to make the network ready to handle future computational 
attacks. 

 
4.4. Network Resilience 
The adoption of both satellite and terrestrial structures has been observed to 
boost the reliability of networks in 6G systems. These architectures allow 
extending coverage to less serviced tropical, rural, polar and island regions, 
as well as improving latency. It analyzes the extent of the practical utility of 
these hybrid setups with regards to attaining the objectives of low latency and 
enhanced coverage and will offer recommendations on how the 
implementation of the setup can overcome geographical and infrastructural 
challenges. 
 

 
Figure 5. Impact of Satellite-Terrestrial Integration on Network Resilience in 6G 

 

According to the data presented in Figure 5, integrating satellite and 
terrestrial networks demonstrates latency improvements varied from 34 to 54 
ms in challenging scenarios. -developed Regions improve the most from 
latency reductions followed by remote islands and Mountains while, rural 
Africa gets an improvement in coverage of over 65%. In light of these findings, 
it becomes clear that to support equal participation of all the different network 
segments, one of the perhaps principal enablers are the hybrid architectures. 
Subsequent deployments should adopt the satellite terrestrial systems in 
areas that are unproven in terms of support structure. Regarding hybrid 
systems, the following suggestions are made: the acquisition of multiple LEO 
satellite networks, as well as the integration of adaptive synchronization 
protocols. However, incorporating the AI-driven traffic management to such 
architectures will improve performance and guarantee communication for the 
underprivileged communities.  

 

4.5. Use Case Applications 
The adaptation of 6G networks has a revolutionary effect on several domains, 
which make systemic and process connections in near-real-time with ultra-



2

Special Issue   |   Winter 2025

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

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

1. Introduction

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

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

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

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

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

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

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

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

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

3

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

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

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

Category Dimension Definition of the dimensions

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

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

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

Summer 2025

194

high reliability and speeds. In the case of smart cities, this connectivity allows 
daily control over various aspects of urban life including traffic systems, 
utilities, public safety and in the industrial automation, improvements in 
efficiency and accuracy together with optimized management of energy. 
These advances are particularly crucial to the initial exploration of how 6G 
may enhance operations in both conventional city and industrial 
environments. 
 

 
Figure 6. Smart City System Enhancements Enabled by 6G Networks 

 
The data depicted above in Figure 6 shows enhanced capabilities by 6G 

for both smart city and industrial application. Of all fields in smart cities the 
emergency response systems benefit the most with response times rising by 
more than 80 % while for the air quality monitoring accuracy the gains 
experience near 79%. These outcomes indicate how 6G can help improve 
urban space sustainability as well as safety. Waste management and smart 
parking also stand to gain a lot, which may be attributed to improvements in 
optimum resource and space allocation. 

 

 
Figure 7. Advancements in Industrial Automation Through 6G Implementation 

 
In industrial automation, energy efficiency records the highest of the 

improvement at 191% to show how it is possible for 6G to optimize energy 
use and output. Quality of robotic tasks and manufacturing manufacturing 
throughputs increase significantly, indicating that 6G is becoming more 
important in Industry 4.0. Other efficiency improvement includes reducing 
maintenance downtimes which in turn reduces any disruption on the 
production process. The future implementations should concentrate on 
developing 6G infrastructure for other facilities so as to leverage such positive 
impacts. There is a need to use real-time analytics and edge AI to enhance 
practical application across different settings through the use of blockchain 
solutions. That said, such developments will lead to creating smarter cities 
and industries were productivity and sustainability will be enhanced. 

 

4.6. Sustainability Metrics 
The outcomes demonstrate that 6G networks improve sustainability in the 
industry by reducing environmental footprint and increasing operational 
performance. These improvements are realized through the efficient 
utilization of energy, increased durability of the devices and higher use of 
renewable energy sources. This analysis thus support’s 6G’s ability to 
espouse to the set international sustainable standards. 
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parking also stand to gain a lot, which may be attributed to improvements in 
optimum resource and space allocation. 

 

 
Figure 7. Advancements in Industrial Automation Through 6G Implementation 

 
In industrial automation, energy efficiency records the highest of the 

improvement at 191% to show how it is possible for 6G to optimize energy 
use and output. Quality of robotic tasks and manufacturing manufacturing 
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maintenance downtimes which in turn reduces any disruption on the 
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practical application across different settings through the use of blockchain 
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utilization of energy, increased durability of the devices and higher use of 
renewable energy sources. This analysis thus support’s 6G’s ability to 
espouse to the set international sustainable standards. 
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Since data quality has various dimensions beyond accuracy and privacy, 
each dimension holds its own significance� This research takes a comprehensive 
approach by considering different aspects of data quality in the realm of open 
banking� In fact, the problem we aim to investigate and solve in this research is 
the neglect and lack of attention to the various aspects of data quality in the field 
of open banking� This oversight can lead to improper performance in providing 
services within this sector� In other words, the services provided in open banking 
may be acceptable in some aspects of data quality, but the lack of attention to 
other aspects of data quality makes the overall performance of the services 
unacceptable� For instance, a service may offer highly accurate data, but this 
information may not be current for the intended activity, or it may be accurate but 
lack acceptable consistency� Therefore, it is necessary to investigate the issue 
of data and its quality comprehensively in the field of open banking� Different 
dimensions of data quality should be considered in this context�

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

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

Category Dimension Definition of the dimensions

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

objectivity The extent to which data are unbiased�

believability The extent to which the data is believable�

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

Summer 2025

196

 
Figure 8. Sustainability Contributions of 6G Networks Compared to 5G 

 

The information provided in Figure 8 shows that new 6G networks 
contribute to a reduction of greenhouse emission by slicing the CO2 emission 
annual rate by half, the progress in energy-saving hardware, and protocols. 
Micro-CHP electricity generation escalates tripling renewable energy use and 
proving the incorporation of green energy into the network. Increased device 
life cycle reduces the rate at which devices can be changed and consequently 
mitigating the high levels of e-waste. Further, both first time energy recycling 
efficiency and reduction of e-waste figures give magnificent 100 percent 
enhancement clearly underlining that green resource management is 
imperative while planning and executing 6G network. The frequency of 
updating infrastructure upgrades is 50% higher, which proved the improved 
durability and flexibility of the 6G parts. However, to benefit most from these 
gains, relevant stakeholders in industry should consider investing on 
renewable energy, circular economy and modular forms of infrastructure. The 
authorities should support measures that would make energy-efficient and 
sustainable solutions used in telecommunications more widely used. The 
following steps will help in ensuring that the 6G networks provide the needed 
technological growth as well improvements in the state of the environment. 

4.7. Resource Optimization and Data Integrity 
Resource utilization optimization is another measure that is fundamental in 
delivering different types of traffic in networks’, while the losses must also 
remain low for standard 6G traffic. In this section, the authors perform an 
analysis of resource usage within the different applications and evaluate the 
PLR of 5G and 6G under different traffic conditions. These observations 
highlight improved dependability and flexibility of the future 6G systems. 
 

 
Figure 9. Efficiency of Resource Utilization in 6G Across Applications 

 

According to the data in Figure 9, 6G networks deliver substantive 
resource utilization efficiency higher than 90% in profound use cases, 
including autonomous cars and smart city. This proves how efficient 6G can 
be in sharing out its resource to meet high priority task requirements whilst at 
the same time performing optimally. Healthcare IoT and industrial automation 
also get a lot out of 6G as was discussed, proving that 6G has a wide 
applicability across industries. 
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Figure 10. Comparison of Packet Loss Between 5G and 6G Under Varying 

Traffic Conditions 
 

Packet loss analysis in Figure 10 shows dramatic enhancements and 6G 
slashes packet loss by fifty percent more under high traffic density. In terms 
of reliability, CON6G keeps packet loss reduce to 2% even under the 
congested traffic whereas CON5G was 7%, less latency delay and 
emphasizes its applicability for critical end missions. Based on these results, 
the fact that 6G traffic management and network slicing reduces data loss 
show that communication continues uninterrupted. Future developments 
should therefore be directed towards improving efficiency of the algorithms 
being used to model resources and introducing further traffic control 
predictability on an adaptive basis. These advancements will establish 6G’s 
importance for numerous and versatile business application needs involving 
large quantities of data-processing. 

 
5. Discussion 
This article provides a comprehensive literature review of 6G networks, 
focusing on their role in lowering latency, conserving energy, enhancing 
security, and being more sustainable. Furthermore, through a comparative 

analysis of the results with prior studies, it presents a critique of advances 
and highlights existing limitations, as well as proposed future directions for 
the implementation of 6G. These dimensions' dependencies underscore the 
integration of sixth-generation networks as both a technology and a social 
platform. 

The extreme cuts in latency in a host of use cases, including self-driving 
cars and industrial IoT, confirm the use of URLLC and edge AI. These findings 
are built on the study by Adhikari and Hazra (2022), which noted that URLLC 
is a critical component in supporting real-time and critical applications 
(Adhikari and Hazra 2022). In line with the observations reported by Letaief 
et al. (2022), this work shows that latency can be reduced by more than 70% 
utilizing network slicing and distributed intelligence(Letaief et al. 2022). The 
inclusion of edge AI reinforces the need for decentralizing intelligence in 6G 
systems since traffic can unpredictably vary at times. 

Energy efficiency appears to be another significant success, with a tripling 
of the use of renewables and significant decreases in energy-related CO2 
emissions. These findings support those of Imoize et al. (2021) identified the 
sustainability benefits of smart infrastructure developed from 6G (Imoize et 
al. 2021). This study also supports the conclusion of Xia et al. (2023) 
regarding energy-efficient deployments and lifecycle extensions, especially in 
industrial facilities (Xia et al. 2023). However, these metrics focus on 
efficiency but do not directly address the issue of the environmental 
consequences of manufacturing high-level equipment, as mentioned by 
Iannacci and Poor (2022). 

In terms of network security, Fatah and Qasim (2022) note that the 
implementation of blockchain encryption and AI anomaly detection leads to a 
breach prevention percentage of over 90% (Fatah and Qasim 2022). These 
results reaffirm the research of Peng et al. (2023) and Nguyen et al. (2021), 
which highlighted the need for efficient, firm security models to secure the 
exponential data increase envisioned for 6G (Peng, Gong, and Zhang 2023; 
Nguyen et al. 2021). In contrast to previous research, this study also points 
to a trade-off between security and performance, as noted by Abdel Hakeem 
et al. (2022) (Abdel Hakeem, Hussein, and Kim 2022). The inclusion of 
security interfaces demanding the use of extensive resources in real-time 
systems may point to inefficiencies that require enhancement. Spectrally 
extended communication, a key enabler of 6G performance improvement, 
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exhibits great potential in realizing ultra-high data rates. This research 
extends the work of Serghiou et al. (2022) and Yang and Shafie (2024), which 
highlighted the scalability of terahertz for connectivity(Serghiou et al. 2022; 
Yang and Shafie 2024). However, the results also highlight some persistent 
issues like signal strength decay and hardware expandability, in line with the 
scenario presented by Cui et al. (2023). Overcoming these limitations 
necessitates the combined use of research from material science to develop 
new materials for constructing targeted tissue regeneration electronics, 
improved signal processing to lessen the interference of electrical signals with 
other bodily processes, and miniaturization of the biomedical hardware 
needed to carry out the above processes. 

Nonetheless, this work has a few limitations: First, structural and functional 
simulations and experimental validations provide very solid results; however, 
the lack of a significant number of real-world application cases limits the 
extrapolation of the results. Resource allocation metrics, for example, assume 
ideal network conditions, unlike real scenarios. Additionally, the absolutist 
approach to identifying particular areas that could benefit from 6G, such as 
smart cities and industrial automation, does not consider other domains, 
including healthcare, education, and agriculture, as noted by Uusitalo et al. 
(2021) (Uusitalo et al. 2021). 

The sustainability metrics shown in the paper, although valuable, are 
deficient in that they have not carried out a lifecycle analysis. On one hand, 
operational sustainability is being promoted, but on the other hand, little 
discussion exists regarding the repercussions of high-level 6G manufacturing 
equipment. This concern aligns with Iannacci and Poor's (2022) insight into 
the environmental impacts of technology (Iannacci and Poor 2022). 

To fill these gaps, future research should focus on large-scale field rollouts 
according to the suggestion made by Liao et al. (2021). Consequently, 
comparatively recent AI and machine learning models, which have been 
discussed numerous times by Shi et al. (2023), can build upon real-time traffic 
management and predictive analytics (Shi et al. 2023). Furthermore, 
expanding the existing materiality catalog to develop sustainable hardware, 
as suggested by Iannacci and Poor (2022), will help make 6G more compliant 
with sustainable development goals (Iannacci and Poor 2022). 

Combining the descriptive, explanatory, and predictive views of this work 
strengthens the connection between 6G’s developments. It complements the 

academic literature's definition of 6G but also underlines its bipartite function, 
which is to incite technological development and social change. Since these 
are the networks that we envisage for the advancement of 6G as the 
transformational technology, it is important to address these identified 
limitations to unlock that potential. By extension, therefore, sustained 
research and development coupled with cross-disciplinary synergy could not 
only enhance the communication front but also create solutions for an 
effective, sustainable tomorrow. 

 
6. Conclusion 
The article offers a detailed overview of 6G networks and highlights their 
capabilities to revolutionize today’s communication and connection 
challenges. The analysis reveals that the evolution to 6G is not just an 
advancement from previous generations, but a different architectural 
approach. Through edge AI, terahertz communication, and security through 
blockchain, 6G is expected to bring change and enhance the social 
infrastructures of industries. 

The major differentiator in transitioning to 6G is the dramatic increase in 
support for real-time business-critical services, where, in the 6G environment, 
reliability and variability cannot be compromised. With efficient usage and 
distribution of resources, 6G opens doors for applications such as 
autonomous transportation, smart cities, and industrial automation to become 
highly efficient. Additionally, the pioneering philosophy of the company 
focuses on the efficient use of energy through technological innovations that 
work in conjunction with environmental conservation to achieve enhanced 
performance of communication systems while simultaneously reducing 
energy emissions to the atmosphere. 

The present paper introduces 6G, which is not only a technical 
advancement but also a chance to further global equalization. In this manner, 
6G may contribute significantly to closing digital gaps by linking remote areas 
to the physical world network and enhancing resource efficiency. Because of 
this inclusiveness, 6G defines the function of catalyzing economic growth and 
providing people with opportunities for social change, offering access to 
improved communication technologies for everyone. 

However, despite these promising developments, some limitations still 
exist. While there are some present case studies, the majority of the current 
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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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as suggested by Iannacci and Poor (2022), will help make 6G more compliant 
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Combining the descriptive, explanatory, and predictive views of this work 
strengthens the connection between 6G’s developments. It complements the 

academic literature's definition of 6G but also underlines its bipartite function, 
which is to incite technological development and social change. Since these 
are the networks that we envisage for the advancement of 6G as the 
transformational technology, it is important to address these identified 
limitations to unlock that potential. By extension, therefore, sustained 
research and development coupled with cross-disciplinary synergy could not 
only enhance the communication front but also create solutions for an 
effective, sustainable tomorrow. 
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approach. Through edge AI, terahertz communication, and security through 
blockchain, 6G is expected to bring change and enhance the social 
infrastructures of industries. 

The major differentiator in transitioning to 6G is the dramatic increase in 
support for real-time business-critical services, where, in the 6G environment, 
reliability and variability cannot be compromised. With efficient usage and 
distribution of resources, 6G opens doors for applications such as 
autonomous transportation, smart cities, and industrial automation to become 
highly efficient. Additionally, the pioneering philosophy of the company 
focuses on the efficient use of energy through technological innovations that 
work in conjunction with environmental conservation to achieve enhanced 
performance of communication systems while simultaneously reducing 
energy emissions to the atmosphere. 

The present paper introduces 6G, which is not only a technical 
advancement but also a chance to further global equalization. In this manner, 
6G may contribute significantly to closing digital gaps by linking remote areas 
to the physical world network and enhancing resource efficiency. Because of 
this inclusiveness, 6G defines the function of catalyzing economic growth and 
providing people with opportunities for social change, offering access to 
improved communication technologies for everyone. 

However, despite these promising developments, some limitations still 
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data quality, Wang and Strong’s framework (1996), has been used as the basis 
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research work is based on simulations and theoretical considerations. This is 
why pilot projects and field testing are paramount; even when results may be 
solid in their significance, the application of the technologies is likely to vary. 
Moreover, while this paper focuses on operational sustainability, the 
environmental matters of manufacturing advanced 6G hardware need to be 
studied to ensure that 6G network development is still aligned with 
environmental goals. 

It is necessary to develop several essential primary research areas for the 
further advancement of the 6G revolution. There is a need to launch massive 
pilot trials as a precursor to demonstrating the feasibility of utilizing 6G 
solutions at scale. Adopting highly sophisticated models of AI for big data 
analysis and traffic engineering promises to increase the flexibility and 
effectiveness of networks. In the same vein, further innovations in materials 
and lifecycle assessment will be equally critical as 6G networks become 
operational. 

As it stands, 6G networks are the next generation, translating into a 
quantum leap for the communication industry towards the future with speed, 
efficiency, and inclusion. Recognizing the limitations of the present day and 
focusing on the sustainable development of 6G can redesign global 
connections and create significant progress in various industries and 
societies. This article offers a starting point for further exploration and helps 
motivate academicians and researchers to distill synergy in a way that will 
enable 6G to become a technological and social force for positive change. 
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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 
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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� 
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corresponding categories�
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Intrinsic accuracy The extent to which data is error-free, correct, and 
reliable�
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research work is based on simulations and theoretical considerations. This is 
why pilot projects and field testing are paramount; even when results may be 
solid in their significance, the application of the technologies is likely to vary. 
Moreover, while this paper focuses on operational sustainability, the 
environmental matters of manufacturing advanced 6G hardware need to be 
studied to ensure that 6G network development is still aligned with 
environmental goals. 

It is necessary to develop several essential primary research areas for the 
further advancement of the 6G revolution. There is a need to launch massive 
pilot trials as a precursor to demonstrating the feasibility of utilizing 6G 
solutions at scale. Adopting highly sophisticated models of AI for big data 
analysis and traffic engineering promises to increase the flexibility and 
effectiveness of networks. In the same vein, further innovations in materials 
and lifecycle assessment will be equally critical as 6G networks become 
operational. 

As it stands, 6G networks are the next generation, translating into a 
quantum leap for the communication industry towards the future with speed, 
efficiency, and inclusion. Recognizing the limitations of the present day and 
focusing on the sustainable development of 6G can redesign global 
connections and create significant progress in various industries and 
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motivate academicians and researchers to distill synergy in a way that will 
enable 6G to become a technological and social force for positive change. 
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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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