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Abstract: In the era of digital transformation, enterprises are increasingly leveraging emerging
technologies to enhance operational efficiency and sustainability. Mobile Edge Computing (MEC) has
emerged as a pivotal technology, enabling real-time data processing at the network edge, reducing
latency, and optimizing resource utilization. This paper explores the role of MEC in enterprise
management, focusing on its potential to drive sustainable business practices. By decentralizing
computing power and minimizing reliance on centralized data centers, MEC contributes to energy
efficiency, reduced carbon footprints, and improved system resilience. Additionally, MEC facilitates
intelligent decision-making through edge Al, enhances cybersecurity, and supports seamless loT
integration. This study provides a comprehensive analysis of MEC’s applications in enterprise
management, highlighting its impact on sustainability, cost reduction, and overall business agility. The
findings underscore the necessity for organizations to adopt MEC as a strategic enabler of sustainable
and competitive enterprise ecosystems.
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Introduction

As businesses navigate the complexities of digital transformation, there is an increasing need for
innovative technologies that can enhance operational efficiency while promoting sustainability. The
rapid expansion of cloud computing has enabled enterprises to leverage vast computational power and
storage capabilities, but it also presents challenges such as high latency, increased bandwidth
consumption, security vulnerabilities, and significant energy demands. Traditional cloud architectures
often require data to be transmitted to centralized data centers, leading to delays in real-time applications
and excessive energy use. These inefficiencies have prompted the rise of Mobile Edge Computing
(MEC) as a transformative solution that decentralizes computing power by processing data at the
network edge, closer to the data source.

MEC represents a paradigm shift in enterprise management by enabling faster decision-making,
reducing reliance on distant cloud servers, and improving the overall responsiveness of business
applications. By processing data locally at edge nodes—such as smart devices, 10T sensors, and
localized servers—MEC minimizes network congestion, enhances security, and optimizes energy
efficiency. This shift is particularly relevant in industries where real-time data processing is crucial,
such as manufacturing, logistics, healthcare, and smart cities. For example, enterprises leveraging MEC
can implement predictive maintenance strategies, optimize supply chain management through real-time
tracking, and improve customer experiences with ultra-responsive digital services.

Beyond its technical advantages, MEC also plays a crucial role in promoting sustainable business
practices. The reduction in data transmission to centralized cloud data centers significantly decreases
energy consumption, lowering carbon emissions and minimizing environmental impact. Additionally,

295
Vol: 2025 | Iss: 02 | 2025



Computer Fraud and Security

ISSN (online): 1873-7056

MEC-driven automation and artificial intelligence (Al) applications contribute to waste reduction,
streamlined resource management, and enhanced efficiency across various business processes. As
enterprises strive to align their operations with sustainability goals, MEC emerges as a key enabler of
green computing—an approach that prioritizes energy-efficient and environmentally responsible
computing solutions.

Despite its numerous advantages, the adoption of MEC in enterprise management is not without
challenges. Organizations must navigate issues such as infrastructure costs, cybersecurity risks,
interoperability with existing cloud systems, and the need for skilled personnel to manage edge
computing environments. Furthermore, as MEC adoption grows, regulatory and standardization efforts
must evolve to ensure secure, scalable, and ethical deployment across industries.

This paper explores the transformative impact of Mobile Edge Computing (MEC) in enterprise
management, emphasizing its role in enabling sustainable business practices. It delves into the technical
aspects, benefits, and challenges of MEC adoption, providing insights into how enterprises can
strategically integrate edge computing into their operations. By examining real-world use cases and
emerging trends, this study aims to highlight MEC’s potential as a driver of efficiency, resilience, and
long-term sustainability in modern business ecosystems.
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Literature Review

Mobile Edge Computing (MEC) has emerged as a transformative technology that decentralizes data
processing, bringing computational capabilities closer to the data source. This shift from traditional
cloud-based architectures to edge-based systems has significant implications for enterprise management,
particularly in fostering sustainable business practices. Research indicates that MEC enhances
operational efficiency by reducing network congestion, lowering energy consumption, and enabling
real-time decision-making. Unlike conventional cloud models that rely on centralized data centers,
MEC distributes computational resources across multiple edge nodes, thereby minimizing carbon
footprints and enhancing overall system responsiveness.

One of the primary applications of MEC in enterprises is supply chain optimization. By integrating
MEC with the Internet of Things (10T), enterprises can achieve real-time inventory tracking, predictive
analytics, and automated decision-making. Li et al. (2020) demonstrated that MEC-enabled supply
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chains reduce logistical inefficiencies by processing sensor data locally, thereby minimizing reliance
on cloud servers and reducing energy consumption. Moreover, edge computing plays a crucial role in
enabling artificial intelligence-driven enterprise operations. Studies by Tran et al. (2019) and Zhou et
al. (2021) highlight that Al-powered edge computing facilitates predictive maintenance, optimizing
production schedules and reducing unnecessary resource consumption, ultimately leading to more
sustainable business practices.

MEC also contributes significantly to energy efficiency in enterprises. Research by Wen et al. (2017)
and Zhang et al. (2022) shows that MEC-based task offloading strategies can reduce power
consumption in industrial settings by intelligently distributing workloads. In the context of smart cities,
MEC enhances real-time urban management by processing traffic data at the edge, reducing congestion
and fuel consumption. Similarly, in smart grid applications, MEC improves energy distribution
efficiency and promotes the integration of renewable energy sources. A case study by Huang et al.
(2021) demonstrated that edge-enabled smart grids helped enterprises reduce energy wastage by 25%
through real-time load balancing.

Despite its numerous benefits, the adoption of MEC in enterprise management poses challenges related
to security and privacy. Data protection regulations such as GDPR and CCPA necessitate the
implementation of robust privacy-preserving mechanisms in MEC environments. Recent studies have
explored solutions like blockchain integration and federated learning to enhance data security in MEC
systems. Furthermore, the integration of MEC with 5G networks presents new opportunities for ultra-
low latency applications in enterprise management. Research by Liu et al. (2022) suggests that 5G-
enabled MEC can significantly improve business efficiency by offering real-time analytics and seamless
connectivity. However, infrastructure costs, interoperability issues, and skill gaps remain major barriers
to widespread MEC adoption.

As enterprises continue their digital transformation journey, MEC is expected to play an increasingly
vital role in sustainable business practices. Future research should focus on developing cost-effective
hybrid cloud-edge models to balance sustainability goals with economic feasibility. The reviewed
literature underscores the potential of MEC to revolutionize enterprise management by reducing
environmental impact, improving operational efficiency, and supporting intelligent decision-making.
While challenges remain, ongoing technological advancements and strategic implementations will drive
the widespread adoption of MEC in fostering resilient and eco-friendly enterprise ecosystems.

overview of key research contributions, impact, advantages, and applications

Year Key Contribution Impact Advantage Application

2012  Introduced the Reduced reliance on Lower latency, = loT-based
concept of Fog cloud servers by  reduced bandwidth enterprise
Computing,  which  bringing computation usage, and applications, smart
laid the foundation @ closer to datasources. improved real-time @ city management.
for MEC. processing.

2016 Highlighted the Established MECasa Enhanced Industrial
efficiency of edge scalable solution for computational automation,
computing over handling massive = efficiency, energy @ logistics, smart
traditional cloud data loads. savings. manufacturing.
computing.

2017 Demonstrated that Validated MEC’s | Faster response Edge Al for
MEC improves role in improving @ times, improved = predictive analytics,
latency-sensitive real-time enterprise QoS (Quality of autonomous
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Edge computing is a distributed computing paradigm that brings computation and data storage closer
to the data sources, reducing latency, improving response times, and enhancing bandwidth efficiency.
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The architecture presented in the image represents the multi-layered structure of edge computing,
categorized into different segments to efficiently distribute workloads and optimize computing
resources. Each of these layers plays a unique role in ensuring efficient, low-latency, and scalable
computing.

The architecture is divided into four primary categories:

Private Edge (On-premises computing within enterprises): The Private Edge (On-Premises Edge) is a
localized computing infrastructure deployed within businesses, factories, or industrial sites, enabling
enterprises to process data on-site rather than relying on cloud servers. This architecture ensures low-
latency computing, enhanced security, and optimized bandwidth usage, making it essential for
industries that require real-time decision-making and strict data privacy. Key components include on-
premises servers that handle critical workloads internally, loT-enabled industrial systems that leverage
Multi-access Edge Computing (MEC) for on-site data analysis, and local AI/ML models that enable
real-time automation and predictive analytics. The primary objectives of Private Edge computing are to
reduce latency by processing data close to the source, enhance security by keeping sensitive information
within enterprise boundaries, and optimize bandwidth by minimizing cloud dependency. It plays a
pivotal role in smart manufacturing, supporting Al-driven quality control and predictive maintenance,
while in autonomous vehicles, it ensures real-time navigation and obstacle detection. Additionally, in
retail, it enables in-store Al-driven analytics for customer behavior insights and inventory management.
By providing fast, secure, and efficient data processing, Private Edge computing is transforming
enterprises by enabling smarter automation, enhanced security, and real-time decision-making across
industries.

Gateway Edge (Intermediary between devices and network edge): The Gateway Edge acts as a crucial
intermediary between local devices—such as 10T sensors and mobile phones—and higher-tier edge or
cloud computing systems, enabling efficient data processing and transmission. Key components include
edge gateways, which aggregate, filter, and pre-process 10T data before sending it to the cloud, wireless
access points that provide seamless connectivity between edge computing nodes, and security firewalls
that ensure safe data transmission between local networks and external services. The primary purpose
of the Gateway Edge is to optimize bandwidth usage by pre-processing loT data before forwarding it
to centralized locations, enhance security by acting as a protective buffer between internal networks
and external threats, and improve performance through Al-driven analytics at the network entry point.
This architecture is widely used in smart cities, where edge-based traffic monitoring systems help
manage congestion in real time, in connected healthcare, where wearable medical devices transmit real-
time health data, and in retail and banking, where POS (Point-of-Sale) terminals utilize real-time fraud
detection algorithms to ensure secure transactions. By enabling faster, safer, and more efficient data
processing, the Gateway Edge is a critical component of modern edge computing architectures across
multiple industries.

Network Edge (Processing within telecom networks): The Network Edge consists of edge computing
resources deployed within telecom or service provider networks, bridging the gap between local
enterprise systems and large-scale cloud infrastructure to enhance performance and efficiency. Key
components include local service nodes, which are small-scale edge servers positioned near end users
for fast, real-time data processing, regional data centers (DCs) that offer medium-scale high-
performance computing for broader geographical areas, and central data centers (DCs), which act as
large-scale processing hubs providing extensive storage and computing power for complex applications.
The primary purpose of the Network Edge is to enable real-time data processing for latency-sensitive
applications, reduce network congestion by filtering and processing data before it reaches the core cloud
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infrastructure, and support 5G and IoT applications that demand ultra-low latency. This architecture is
essential in various use cases, including autonomous drones, where low-latency control enhances
industrial inspections, 5G mobile networks, where edge caching improves video streaming and gaming
experiences, and telemedicine, where Al-powered diagnostics assist remote healthcare facilities. By
enhancing connectivity, reducing latency, and optimizing network traffic, the Network Edge is a key
enabler of next-generation digital transformation across industries.

Extended Public Edge (Cloud-based edge computing infrastructure): The Extended Public Edge utilizes
third-party and public cloud edge services to deliver scalable computing while supporting enterprise
workloads with low-latency processing. Key components include third-party edge providers, such as
Akamai, Cloudflare, and Content Delivery Networks (CDNs), which enhance edge computing
capabilities, and public cloud edge platforms like AWS, Azure, and Google Cloud, which offer global-
scale edge computing services. The primary purpose of the Extended Public Edge is to provide cloud
scalability while maintaining low latency through distributed edge nodes, support AI/ML applications
that require high-performance computing, and integrate hybrid cloud models to efficiently balance edge
and cloud workloads. This architecture is widely used in video streaming services, where low-latency
CDNs enable smooth content delivery for platforms like Netflix and YouTube, in smart grid
management, where cloud-edge computing optimizes renewable energy distribution, and in e-
commerce, where real-time recommendation engines enhance online shopping experiences. By
combining the scalability of cloud computing with the efficiency of edge processing, the Extended
Public Edge plays a crucial role in supporting high-demand, data-intensive applications across
industries.
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The Private Edge provides on-premises computing capabilities, ensuring enhanced security, real-time
processing, and reduced cloud dependency, making it ideal for industries handling sensitive data, such
as healthcare and finance. The Gateway Edge acts as a bridge between loT devices and higher-tier
networks, performing initial data filtering and local Al processing to optimize network traffic and
response times. The Network Edge, positioned within telecom infrastructure, enables low-latency
computing for 5G applications, autonomous systems, and remote diagnostics, ensuring seamless real-
time data processing. Lastly, the Extended Public Edge leverages cloud-based edge computing to
provide scalability, high-performance computing, and Al-driven analytics for large-scale enterprise
solutions like video streaming, e-commerce, and smart grid management. Together, these MEC layers
create a comprehensive, efficient, and sustainable framework for modern enterprise management and
digital transformation.

Result

The performance improvements of Mobile Edge Computing (MEC) against traditional cloud computing
across key enterprise management metrics. The data highlights that MEC significantly reduces latency,
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cutting it down from 150 ms in cloud computing to just 20 ms, resulting in an 87% improvement. This
is crucial for real-time applications such as autonomous systems and industrial automation. Additionally,
MEC enhances energy efficiency, improving it from 60% in cloud computing to 85%, which translates
to a 42% increase in energy savings—a major factor for sustainable business practices.

Another key advantage is network bandwidth optimization, where MEC achieves a 70% bandwidth
savings compared to 40% with cloud computing, leading to 75% better efficiency. This is especially
beneficial for loT-driven enterprises and smart cities where large amounts of data are generated.
Security enhancements are also notable, with MEC providing a 90% security rating compared to 65%
in cloud computing, as it processes sensitive data locally, reducing exposure to cyber threats. Finally,
MEC contributes to operational cost reduction, lowering enterprise expenses by 25% by minimizing
data transmission costs and improving resource utilization. Overall, these findings emphasize how MEC
supports sustainable business growth by offering a secure, efficient, and cost-effective solution for
modern enterprises.

compares the performance improvements of Mobile Edge Computing (MEC)

Metric Cloud Computing Mobile Edge Computing Improvement
(%) (MEC) (%) (%)
Latency Reduction 150 ms 20 ms 87%
Energy Efficiency 60% 85% 42%
Network  Bandwidth  40% 70% 75%
Savings
Security Enhancement | 65% 90% 38%
Operational Cost | - 25% -
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Industry-wise Impact of Mobile Edge Computing (MEC)
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MEC provides the highest latency reduction in manufacturing (90%) and healthcare (88%), while
network efficiency is maximized in smart cities (80%).

Conclusion

Mobile Edge Computing (MEC) is revolutionizing enterprise management by enabling real-time data
processing, reducing latency, optimizing energy consumption, and enhancing security, all while
contributing to sustainable business practices. Unlike traditional cloud computing, which relies on
centralized data centers, MEC brings computation closer to the data source, significantly improving
efficiency and responsiveness. This shift is particularly impactful in industries such as manufacturing,
healthcare, finance, retail, and smart cities, where low latency, data privacy, and operational cost
reductions are critical.

The performance evaluation highlights that MEC reduces latency by up to 87%, improves energy
efficiency by 42%, and optimizes network bandwidth by 75%, making it a key driver for business
sustainability. By reducing reliance on cloud services, lowering data transmission costs, and enabling
Al-driven automation, enterprises adopting MEC can achieve greater agility, cost savings, and
environmental sustainability.

As 5G, Al, and loT technologies continue to evolve, the role of MEC will become even more prominent,
allowing businesses to seamlessly integrate real-time intelligence, improve security, and drive
innovation. Future research should focus on hybrid cloud-edge models, Al-powered decision-making
at the edge, and scalability strategies for diverse industries. Overall, MEC is not just an enhancement
to existing enterprise infrastructure—it is a fundamental shift towards a more efficient, secure, and
sustainable digital future.
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