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ABSTRACT 

Purpose: The purpose of this study is to analyze the Edge Computing industry from 

technological, business, and strategic perspectives in the era of Artificial Intelligence and 5G. 

It examines emerging business models, key innovations, industry opportunities, and critical 

challenges shaping the sector. The study also aims to identify future growth trends and provide 

insights for organizations pursuing digital transformation through edge-enabled intelligent 

systems. 

Methodology: This study adopts an exploratory qualitative research methodology to 

systematically examine the Edge Computing industry using data gathered from Google Search, 

Google Scholar, and AI-driven GPT tools. The collected information was organized and 

analyzed using established frameworks such as SWOC, ABCD, PESTLE, Porter’s Five Forces, 

and Impact Analysis to generate comprehensive insights into the industry's technological, 

strategic, and business dimensions. 

Results/Analysis: 

The analysis reveals that Edge Computing is emerging as a transformative industry that 

enables real-time data processing, decentralized intelligence, and low-latency services across 

diverse sectors through the integration of AI, IoT, and 5G technologies. The study identifies 

strong growth opportunities driven by Edge AI, smart industries, autonomous systems, and 

digital transformation initiatives, while also highlighting challenges related to cybersecurity, 

interoperability, scalability, and infrastructure costs. Overall, the results indicate that Edge 

Computing is evolving into a strategic digital infrastructure with significant potential to 

reshape business models, industrial operations, and future intelligent ecosystems. 

Originality/Value: This study offers a comprehensive industry-level perspective on Edge 

Computing by integrating technological, business, strategic, and future-oriented analyses 

within a single framework. Its originality lies in combining analytical tools such as SWOC, 

PESTLE, Porter’s Five Forces, ABCD, Value Chain, and Technology Adoption analyses to 

evaluate the industry beyond purely technical dimensions. The article provides valuable 

insights for researchers, policymakers, technology developers, investors, and business leaders 

seeking to understand the evolving role of Edge Computing in the AI- and 5G-driven digital 

economy. 

Type of Paper: Qualitative Exploratory Case Study Research. 

Keywords: Industry Analysis, Edge Computing, AI, 5G, Edge AI, Industry 4.0, IoT, SWOC 

Analysis, PESTLE Analysis, ABCD Analysis, Impact analysis, Technology Innovation, Digital 

Transformation 

1. INTRODUCTION : 

1.1 Introduction to Industry Analysis:  

Industry analysis has emerged as one of the most important approaches in exploratory business and 

technology research because it enables researchers to systematically examine the structure, 

competitiveness, technological dynamics, opportunities, risks, and future growth potential of industries. 

mailto:chethana.shenoy.mca.2025@pim.ac.in
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It serves as a foundation for understanding market behaviour, innovation trends, stakeholder 

interactions, business models, and strategic positioning in rapidly changing economic environments. 

According to P. S. Aithal [1] industry analysis acts as the “first step” in business management scholarly 

research by helping researchers identify critical success factors, emerging challenges, and sustainable 

strategic directions. Aithal (2017) [2] further argues that industry and company analysis-based case 

studies provide an effective framework for exploratory and applied research in management and 

information technology domains because they combine theoretical understanding with real-world 

industrial evidence.  

The structure of industry analysis research generally includes an examination of industry evolution, 

market structure, products and services, stakeholder ecosystem, technology innovations, competitive 

landscape, regulatory environment, sustainability issues, and future opportunities. Modern industry 

analysis studies also employ analytical frameworks such as SWOC Analysis, PESTLE Analysis, 

Porter’s Five Forces, Value Chain Analysis, Technology Adoption Models, and ABCD Analysis to 

generate multidimensional insights into industrial performance and strategic direction. Aithal, 

Shailashree, and Suresh Kumar (2015) [3] explain that the ABCD framework is particularly useful in 

analyzing business models, operational systems, technologies, and industrial strategies by identifying 

their advantages, benefits, constraints, and disadvantages. Similarly, Porter (1980) [4] emphasizes that 

competitive forces determine industry attractiveness and strategic profitability, while Rogers (2003) [5] 

highlights that technology adoption patterns significantly influence industrial innovation and market 

diffusion. Contemporary researchers also note that industry analysis supports evidence-based strategic 

decision-making, innovation forecasting, sustainability planning, and policy formulation.  

For business management and information technology researchers, industry analysis functions as an 

interdisciplinary research tool connecting management science, economics, innovation studies, 

technology management, digital transformation, and strategic planning. It helps researchers understand 

how emerging technologies such as AI, cloud computing, blockchain, IoT, edge computing, and big 

data are transforming industrial ecosystems and business operations. Furthermore, industry analysis-

based case studies contribute to academic knowledge by identifying research gaps, future trends, 

disruptive technologies, competitive strategies, and socio-economic impacts. Aithal (2017) [6] states 

that exploratory industry analysis research enables scholars to develop practical recommendations and 

predictive insights useful for managers, policymakers, entrepreneurs, and technology developers. Thus, 

industry analysis as a research case study has become increasingly important in the modern era of 

globalization, Industry 4.0, digital innovation, and knowledge-driven economies.  

 

1.2 Introduction to Edge Computing Industry:  

Edge Computing is an emerging distributed computing paradigm in which computation, storage, 

analytics, and decision-making are shifted closer to the data source rather than being performed only in 

centralized cloud data centres. The concept evolved from cloud computing, mobile cloud computing, 

cloudlets, fog computing, and mobile edge computing, mainly to address latency, bandwidth, privacy, 

and real-time processing limitations in cloud-only architectures. Shi et al. (2016) [7] define edge 

computing as a model that enables data processing at the edge of the network to improve response time, 

reduce bandwidth cost, and enhance data security, while Satyanarayanan (2017) [8] explains that the 

rise of IoT, mobile devices, and sensor-driven systems has pushed computing resources toward the 

network periphery.  

The evolution of the Edge Computing industry is closely linked with the growth of IoT, smart devices, 

autonomous systems, industrial automation, and real-time digital services. Yu et al. (2018) [9] observe 

that edge computing improves IoT performance by reducing cloud dependency and supporting faster 

localized processing, while Abbas et al. (2018) [10] highlight that mobile edge computing enables 

cloud-like services near mobile users through nearby servers, base stations, and access points. This 

evolution has transformed edge computing from a technical architecture into a full-fledged industry 

involving hardware vendors, telecom operators, cloud service providers, AI companies, semiconductor 

firms, cybersecurity providers, and platform-based service ecosystems. 

The integration of Artificial Intelligence with Edge Computing has created the new field of Edge AI or 

Edge Intelligence. Edge AI enables machine learning models to run closer to cameras, sensors, 

machines, vehicles, mobile devices, and industrial systems, thereby reducing the need to send all data 

to remote cloud servers. Zhou et al. (2019) [11] argue that edge intelligence brings AI services to the 
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“last mile” by supporting low-latency and context-aware decision-making, while Wang et al. (2020) 

[12] show that edge computing and deep learning are mutually reinforcing because edge systems 

support AI deployment and AI improves edge resource management.  

The integration of 5G with Edge Computing is another major driver of industry growth. 5G provides 

high-speed connectivity, ultra-low latency, network slicing, and massive device connectivity, while edge 

computing provides localized processing and storage. Together, they enable real-time applications such 

as autonomous vehicles, smart factories, remote surgery, AR/VR, intelligent surveillance, and industrial 

IoT. Mao et al. (2017) [13] explain that mobile edge computing is central to achieving the 5G vision 

because it reduces latency and energy consumption for mobile and IoT devices. Similarly, Pham et al. 

(2020) [14] identify multi-access edge computing as a key architecture for 5G and beyond networks, 

especially for computation-intensive and latency-sensitive applications.  

The Edge Computing industry has become significant in digital transformation because it supports 

decentralized, intelligent, and real-time business operations. Industries such as manufacturing, 

healthcare, logistics, retail, banking, agriculture, education, energy, transportation, and smart cities 

increasingly require instant data processing and automated decision-making. Taleb et al. (2017) [15] 

describe multi-access edge computing as a convergence of telecom and IT services that creates new 

business opportunities at the network edge, while Mach and Becvar (2017) [16] emphasize its 

importance for computation offloading, architecture design, and resource management in next-

generation mobile networks.  

The scope of the present study on the Edge Computing industry may include its technological 

foundations, business models, industry ecosystem, market opportunities, competitive landscape, value 

chain, stakeholder structure, adoption drivers, regulatory issues, cybersecurity challenges, sustainability 

implications, and future opportunities in the AI and 5G era. It can also examine major industry 

participants such as cloud providers, telecom operators, chip manufacturers, edge data centre 

companies, IoT solution providers, and AI platform developers. Ray et al. (2019) [17] and Hamdan et 

al. (2020) [18] show that edge computing has wide application potential across IoT, healthcare, smart 

cities, and connected systems, making it a suitable subject for interdisciplinary industry analysis. 

The research gap lies in the fact that much of the existing literature focuses on technical architectures, 

computation offloading, resource allocation, security, and network performance, while comparatively 

fewer studies examine Edge Computing as an industry with business models, value creation 

mechanisms, investment patterns, competitive strategies, and future commercial opportunities. Kong et 

al. (2023) [19] provide a broad survey of edge-computing-driven IoT, but the industry-level managerial, 

strategic, and business model dimensions still need deeper exploration. Therefore, the motivation of the 

study is to analyse Edge Computing not only as a technological innovation but also as an emerging 

strategic industry shaping digital transformation, AI deployment, 5G ecosystems, and next-generation 

business competitiveness.  

 

1.3 Structure of the paper:  

The present paper is systematically organized into sixteen major sections to provide a comprehensive 

industry analysis of the Edge Computing industry in the era of Artificial Intelligence and 5G 

technologies. Following the introduction, the paper presents an overview of the Edge Computing 

industry, including its meaning, evolution, global growth, and technological significance. A detailed 

review of literature is then provided to examine existing scholarly contributions related to edge 

technologies, AI-driven systems, 5G integration, and business models, followed by the identification of 

the research gap. The paper further discusses the objectives and research methodology adopted for the 

exploratory study, along with the analytical frameworks used, such as SWOC Analysis, PESTLE 

Analysis, Porter’s Five Forces Analysis, ABCD Analysis, Competitive Landscape Analysis, Technology 

Adoption Model, Impact Analysis, and Value Chain Analysis. Subsequent sections analyze the industry 

ecosystem, business models, technological innovations, and major application domains of Edge 

Computing. The study also evaluates strategic industry dynamics, stakeholder perspectives, critical 

challenges, sustainability concerns, emerging trends, and future growth opportunities. Finally, the paper 

presents the major findings, practical implications, strategic recommendations, and concluding 

observations regarding the future role of Edge Computing in enabling intelligent, decentralized, and 

real-time digital transformation across industries.  
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2. OVERVIEW OF THE EDGE COMPUTING INDUSTRY : 

Edge Computing refers to a distributed computing architecture in which data processing, storage, 

analytics, and decision-making are performed closer to the point where data is generated, such as 

sensors, mobile devices, industrial machines, vehicles, cameras, and IoT gateways. Unlike traditional 

centralized computing, where data is transmitted to remote cloud data centres for processing, edge 

computing reduces latency, saves bandwidth, improves data privacy, and enables real-time responses. 

Shi et al. (2016) [7] describe edge computing as a paradigm that pushes computation and services from 

centralized cloud systems to the edge of the network, while Satyanarayanan (2017) [8] explains that the 

growth of mobile computing and IoT has created the need for cloud-like resources near users and 

devices (Shi et al. (2016). [7]; Satyanarayanan (2017). [8]).  

The evolution of Edge Computing can be traced from cloud computing, mobile cloud computing, 

cloudlets, fog computing, and mobile edge computing. Cloud computing provided scalable and 

centralized processing power, but with the rapid rise of IoT devices and real-time applications, cloud-

only models became insufficient for latency-sensitive tasks. Mobile Edge Computing and Multi-access 

Edge Computing emerged to support computation near mobile users, base stations, and access networks. 

Mao et al. (2017) [13] explain that MEC represents a shift from centralized mobile cloud computing to 

edge-based architectures, where communication and computing resources are jointly optimized for real-

time services.  

Edge Computing and Cloud Computing are not competing technologies but complementary systems. 

Cloud computing is suitable for large-scale storage, complex analytics, centralized management, and 

long-term data processing, whereas edge computing is more suitable for low-latency, location-sensitive, 

bandwidth-efficient, and privacy-aware applications. Yu et al. (2018) [9] argue that edge computing 

improves IoT performance by reducing response time and lowering communication overhead, while 

Kong et al. (2023) [19] observe that edge computing is more suitable for IoT environments because 

data can be processed near source devices instead of being continuously transmitted to distant cloud 

servers (Yu et al. (2018). [9]; Kong et al. (2023). [19]).  

The growth of the Edge Computing industry is closely connected with the expansion of IoT, Industry 

4.0, smart cities, autonomous vehicles, connected healthcare, intelligent logistics, and real-time digital 

services. The industry now includes telecom companies, cloud service providers, semiconductor 

manufacturers, AI platform developers, edge data centre operators, cybersecurity firms, and IoT 

solution providers. Taleb et al. (2017) [15] describe multi-access edge computing as a convergence of 

telecom and IT infrastructure that enables new services at the network edge, while Mach and Becvar 

(2017) [16] highlight its importance in computation offloading, resource management, and next-

generation network architecture (Taleb et al. (2017). [15]; Mach & Becvar (2017). [16]). 

Artificial Intelligence has become a major driver of Edge Computing through the development of Edge 

AI or Edge Intelligence. Edge AI allows machine learning and deep learning models to operate directly 

on edge devices or near-edge servers, enabling faster and more context-aware decision-making. This is 

useful in facial recognition, predictive maintenance, industrial robotics, traffic monitoring, smart 

surveillance, medical devices, and autonomous systems. Wang et al. (2020) [12] explain that edge 

computing and deep learning are mutually reinforcing because edge infrastructure supports distributed 

AI deployment, while AI improves resource allocation, automation, and intelligence at the edge.  

The integration of 5G with Edge Computing is another critical factor in the industry’s expansion. 5G 

offers high bandwidth, ultra-low latency, massive device connectivity, and network slicing, while edge 

computing provides local processing and storage. Together, they enable real-time applications such as 

autonomous driving, remote healthcare, smart manufacturing, AR/VR, drone operations, and industrial 

automation. Pham et al. (2020) [14] identify multi-access edge computing as a key architecture for 5G 

and beyond networks because it supports computation-intensive and delay-sensitive applications (Pham 

et al. (2020). [14]).  

Current industry trends show that Edge Computing is moving beyond technical experimentation into 

commercial deployment. Major trends include Edge AI, federated learning, edge data centres, AI-

enabled IoT platforms, private 5G networks, digital twins, smart factories, green edge computing, and 

cybersecurity solutions for distributed systems. Ray (2019) [17] emphasizes the role of edge computing 

in IoT-based healthcare and future connected systems, while Hamdan et al. (2020) [18] highlight edge 

architectures for IoT applications across different domains. These trends indicate that the Edge 
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Computing industry is becoming an essential part of digital transformation across both business and 

public-sector ecosystems (Aithal et al. (2021). [20]. 

Overall, the Edge Computing industry is significant because it enables real-time intelligence, 

decentralized computing, faster decision-making, reduced dependence on centralized cloud 

infrastructure, and improved support for AI-driven and 5G-enabled applications. However, the industry 

also faces challenges such as standardization, interoperability, cybersecurity risks, high infrastructure 

cost, energy consumption, and regulatory concerns. Therefore, industry analysis of Edge Computing is 

important for understanding its business models, value chain, competitive structure, technological 

innovations, market opportunities, and future role in the AI and 5G era. 

3. REVIEW OF LITERATURE : 

3.1 General Descriptive Review: 

The literature on Edge Computing technologies explains it as a distributed computing paradigm that 

brings computation, storage, networking, and analytics closer to the point of data generation. Shi et al. 

(2016) [7] argue that edge computing reduces latency, saves bandwidth, improves privacy, and supports 

real-time services by processing data near end devices rather than relying only on remote cloud data 

centres. Satyanarayanan (2017) [8] further explains that edge computing emerged from the limitations 

of mobile cloud computing and cloudlets, especially in applications requiring rapid response, context 

awareness, and location-sensitive processing. Thus, early literature presents edge computing as a 

technological response to the growing limitations of centralized cloud architectures in IoT-rich 

environments (Shi et al. (2016). [7]; Satyanarayanan (2017). [8]).  

Studies on Edge Computing technologies also highlight its strong connection with IoT, mobile 

networks, industrial automation, and smart systems. Yu et al. (2018) [9] show that edge computing 

enhances IoT performance by reducing communication delays and enabling localized processing, while 

Abbas et al. (2018) [10] identify mobile edge computing as a key architecture for delivering cloud-like 

services close to mobile users. Similarly, Mach and Becvar (2017) [16] discuss computation offloading, 

resource allocation, and edge architecture as major technical research areas. These studies indicate that 

the Edge Computing industry is built on multiple technological layers, including edge devices, 

gateways, micro data centres, access networks, virtualization, orchestration, and distributed analytics 

(Yu et al. (2018). [9]; Abbas et al. (2018). [10]; Mach & Becvar, (2017). [16]). 

The literature on AI-driven edge systems has created a separate research stream known as Edge AI or 

Edge Intelligence. Zhou et al. (2019) [11] argue that edge intelligence brings artificial intelligence to 

the “last mile” by enabling machine learning inference and decision-making near users, sensors, 

machines, and devices. Wang et al. (2020) [12] explain that the convergence of deep learning and edge 

computing is mutually beneficial because edge infrastructure supports AI deployment, while AI 

improves resource management, automation, and adaptive decision-making at the edge. Recent studies 

also show that Edge AI is important for applications such as smart surveillance, autonomous vehicles, 

predictive maintenance, industrial robotics, healthcare monitoring, and smart cities (Zhou et al. (2019). 

[11]; Wang et al. (2020). [12]).  

The literature on 5G and Edge Computing integration emphasizes that edge computing is a foundational 

technology for realizing the full potential of 5G networks. Mao et al. (2017) [13] identify mobile edge 

computing as a communication-oriented architecture that supports low-latency, computation-intensive, 

and energy-efficient mobile applications. Taleb et al. (2017) [15] describe multi-access edge computing 

as a convergence of IT and telecom infrastructure, enabling cloud capabilities at the network edge. 

Pham et al. (2020) [x] further explain that MEC is central to 5G and beyond networks because it 

supports applications such as autonomous driving, immersive media, robotics, AR/VR, smart factories, 

and real-time industrial IoT. Therefore, 5G provides the high-speed and low-latency network layer, 

while edge computing provides localized intelligence and processing capacity (Mao et al. (2017). [13]; 

Taleb et al. (2017). [15]; Pham et al. (2020). [14]).  

The literature on Edge Computing business models is comparatively less developed than the technical 

literature, but it provides important theoretical foundations for industry analysis. Teece (2010) [21] 

argues that business models explain how firms create, deliver, and capture value from technological 

innovation. Amit and Zott (2001) [22] similarly explain that digital business models create value 

through efficiency, complementarities, lock-in, and novelty. Applying these ideas to Edge Computing, 

the industry can be understood through business models such as Edge-as-a-Service, telecom-based edge 
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platforms, hybrid cloud-edge services, AI-at-the-edge solutions, private 5G edge deployments, and 

industry-specific managed edge services. Since edge computing depends on collaboration among 

telecom operators, cloud providers, device manufacturers, software firms, and AI solution providers, its 

business models are ecosystem-driven rather than firm-centric. 

Several studies suggest that edge computing creates new industrial value by enabling real-time digital 

transformation across sectors. Ray (2019) [17] highlights edge computing applications in e-healthcare 

and IoT-based connected services, while Hamdan et al. (2020) [18] examine edge architectures for IoT 

applications across multiple domains. Kubiak et al. (2022) [23] identify industrial applications of edge 

computing in manufacturing, automation, and Industry 4.0 environments. These studies show that the 

Edge Computing industry has strong relevance for business management and information technology 

researchers because it connects technology infrastructure with new service delivery models, platform 

ecosystems, operational efficiency, data-driven decision-making, and intelligent automation (Ray 

(2019). [17]; Hamdan et al. (2020). [18]; Kubiak et al. (2022). [23]. 

The research gap is that most existing studies concentrate on architectures, computation offloading, 

resource allocation, security, latency reduction, and network performance, while relatively fewer studies 

examine Edge Computing as a complete industry involving business models, market structure, value 

chain, stakeholder ecosystem, competitive strategies, commercialization pathways, and future 

opportunities. Kong et al. (2023) [19] provide a comprehensive survey of edge-computing-driven IoT, 

but industry-level analysis remains limited. Hence, there is a need for exploratory research that 

integrates technical literature with strategic management frameworks such as SWOC, PESTLE, Porter’s 

Five Forces, ABCD Analysis, Competitive Landscape Analysis, Technology Adoption Model, Impact 

Analysis, and Value Chain Analysis. This gap motivates the present study to examine Edge Computing 

not merely as a computing architecture but as an emerging strategic industry shaped by AI, IoT, 5G, 

digital transformation, sustainability, and next-generation business opportunities (Kong et al., (2023). 

[19]).  

 

3.2 Review Summary Table based on Keyword search using Google Scholar: 

Table 1 and Table 2 presents the summary of review of literature based on identified keywords (1) 

Industry Analysis, and (2) Edge Computing, respectively, using Google scholar search.  

 

Table 1: Review of literature based on identified keyword - Industry Analysis 

S. No. Title Focus/Outcome Reference 

1  Industry analysis–

the first Step in 

business 

management 

Scholarly research 

This paper highlights industry analysis as an 

effective case study methodology in management 

research and education. By examining industry 

structures, challenges, and organizational 

responses, industry analysis helps students and 

researchers develop problem-solving, strategic 

thinking, and decision-making skills. The study 

also outlines a framework for writing industry-

based case studies and recommends it as a 

valuable approach for developing research and 

teaching cases in business management. 

Aithal, P. S. 

(2017). [24] 

2 Guidelines for 

applying Porter's 

five forces 

framework 

The paper presents a practical and comprehensive 

set of templates for applying Porter’s Five 

Forces Framework to industry analysis. 

Developed from the experiences of managers, 

business owners, analysts, academics, and 

students, these templates provide a structured, 

visually intuitive, and user-friendly approach for 

evaluating industry competitiveness and strategic 

positioning. The study finds that the templates 

retain the analytical rigor of Porter’s model while 

enhancing usability, enabling deeper strategic 

insights and offering a valuable tool for industry 

E. Dobbs, M. 

(2014). [25]  
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assessment, decision-making, and competitive 

advantage analysis. 

3 Diversification, 

vertical integration, 

and industry 

analysis 

This study advances research on vertical 

integration, diversification, and industry analysis 

by evaluating major business databases and 

measurement approaches. It highlights the 

usefulness of COMPUSTAT II and TRINET data 

for analyzing different forms of vertical 

integration and provides recommendations for 

improving the accuracy and reliability of strategic 

management research. 

Davis, R., & 

Duhaime, I. M. 

(1992). [26]  

4 Risk, leverage and 

profitability: an 

industry analysis 

This study examines the relationship between 

financial leverage and industry profitability, 

finding that firms with lower debt levels often 

achieve higher profit rates than highly leveraged 

firms. The results challenge traditional 

expectations and suggest that more profitable 

firms may prefer lower financial risk by relying 

less on debt financing. 

Baker, S. H. 

(1973). [27] 

5 Business strategy 

and firm 

performance: a 

multi-industry 

analysis 

This study investigates the relationship between 

business strategy and performance among 

Pakistani firms using the Miles and Snow 

typology. The findings reveal that firms often 

adopt hybrid rather than pure strategies, with 

defender and analyzer strategies generally 

outperforming prospector strategies, while 

performance differences vary across industries 

and firm sizes. 

Anwar, J., & 

Hasnu, S. A. F. 

(2016). [28]  

6 The industry‐level 

impact of 

information 

technology: An 

empirical analysis 

of three industries 

This study examines how strategic information 

technology (IT) influences industry structure and 

competition. The findings show that the adoption 

of IT significantly reshaped competitive 

dynamics across industries, enabling early 

adopters to gain strategic advantages and, in some 

cases, transforming the overall structure and 

intensity of industry competition. 

Segars, A. H., 

& Grover, V. 

(1995). [29]  

7 Industrial sectors 

and industrial 

districts: Tools for 

industrial analysis. 

This article critiques the traditional concept of 

industrial sectors, arguing that changing 

technologies, knowledge systems, and social 

contexts require more dynamic approaches to 

industry analysis. Using the Italian footwear 

industry as an example, it advocates a renewed 

understanding of industrial districts as evolving 

networks shaped by economic, technological, and 

social interactions. 

Becattini, G. 

(2002). [30]  

8 Industry 4.0: a 

review and analysis 

of contingency and 

performance effects 

This study investigates the impact of Industry 4.0 

technologies on manufacturing performance 

across 705 plants in 22 countries. The findings 

show that Industry 4.0 adoption improves cost, 

quality, delivery, and flexibility performance, 

with larger firms and companies in less 

competitive countries investing more heavily in 

these technologies, while multinational firms do 

not necessarily possess an implementation 

advantage. 

Szász, L., 

Demeter, K., 

Rácz, B. G., & 

Losonci, D. 

(2021). [31] 
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9 Industrial 

organization theory 

and media industry 

analysis 

This article reviews media economics research 

through the lens of industrial organization theory, 

highlighting its relevance for understanding 

market structures, competition, and firm behavior 

in media industries. It recommends greater 

application of industrial organization concepts to 

strengthen future media economics research and 

analysis. 

Wirth, M. O., & 

Bloch, H. 

(1995). [32]  

10 Agritourism: 

Toward a 

conceptual 

framework for 

industry analysis 

This article examines the growing agritourism 

industry, which combines agriculture with 

tourism through activities such as direct sales, 

education, hospitality, recreation, and 

entertainment. It emphasizes the need for a clear 

and consistent definition of agritourism to 

improve research, policy development, economic 

assessment, and support for farming 

communities. 

Chase, L. C., 

Stewart, M., 

Schilling, B., 

Smith, B., & 

Walk, M. 

(2018). [33] 

11 Oil and the stock 

market: An industry 

level analysis 

This study investigates how oil price fluctuations 

affect stock returns across different industries. It 

finds that both oil-intensive and non–oil-

intensive industries can be influenced by oil 

prices through production costs and customer 

demand, and provides quantitative measures for 

assessing industries’ dependence on oil. 

Gogineni, S. 

(2010). [34] 

12 The tour operator 

industry: an 

analysis 

This paper examines the structure and role of the 

domestic tour operator industry in the United 

States, highlighting its mix of a few large firms 

and many small, unstable operators. It shows that 

tour operators create value by reducing 

information and transaction costs for consumers 

and suppliers, while package tours can offer 

significant cost savings, particularly for basic 

travel arrangements. 

Sheldon, P. J. 

(1986). [35]  

13 The European port 

industry: An 

analysis of its 

economic 

efficiency 

This paper reviews the evolution of European 

port legislation and emphasizes the importance of 

port efficiency in strengthening integrated 

transport networks and enhancing the 

competitiveness of maritime transport. It finds 

that European ports had significant potential for 

efficiency improvements, with estimates 

suggesting they could handle substantially more 

traffic using existing resources. 

Trujillo, L., & 

Tovar, B. 

(2007). [36] 

14 A resource‐based 

analysis of global 

competition: the 

case of the bearings 

industry 

This paper evaluates the resource-based view of 

the firm by examining concepts such as core 

competence, organizational capability, and 

administrative heritage. Through a case study of 

firms in the global bearings industry, it concludes 

that internal resources and capabilities 

complement economic factors and are essential 

for understanding competitive advantage and 

global strategy. 

Collis, D. J. 

(1991). [37]  

15 An overview of the 

aviation industry in 

india with special 

This paper analyzes the rapid growth of India's 

aviation industry, which has emerged as one of 

the world's largest domestic air travel markets. It 

highlights government initiatives, airport 

Kumari, P., & 

Aithal, P. S. 

(2020). [38]  
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emphasis on 

privatization 

expansion, increasing passenger demand, and the 

role of privatization in supporting future growth, 

while emphasizing the need for continued 

infrastructure development to meet long-term 

aviation requirements. 

16 From Lab to 

Market: A Strategic 

Industry Analysis 

of India's 

Nanotechnology 

Ecosystem 

This study analyzes India’s nanotechnology 

industry as a strategic sector supported by the 

Nano Mission, highlighting its strengths in 

research and its challenges in commercializing 

innovations. Using frameworks such as SWOC, 

PESTLE, Porter’s Five Forces, and ABCD 

analysis, the paper emphasizes the need to bridge 

the gap between laboratory research and market 

applications to enhance competitiveness, foster 

innovation, and support sustainable economic 

growth. 

Aithal, P. S. 

(2026). [39]  

17 Emerging Trends 

and Opportunities 

in India’s Air Cargo 

Industry Sector 

This exploratory case study examines the 

evolving air cargo industry in India, highlighting 

growth opportunities driven by globalization, e-

commerce, and technological innovation. Using 

SWOC, ABCD, and PESTLE frameworks, it 

identifies key challenges and emphasizes the 

importance of digital transformation, 

sustainability, infrastructure development, and 

supportive policies to enhance competitiveness 

and long-term growth. 

Tandel, K., & 

Aithal, P. S. 

(2025). [40]  

18 A Panel Data 

Analysis of Stock 

Returns and 

Accounting 

Information in 

Indian Paint 

Industry 

This study investigates the relationship between 

accounting information and stock returns of five 

listed paint companies in India during 2012–

2020. The findings indicate that key financial 

ratios, such as return on assets, return on equity, 

and cash cycle measures, significantly and 

positively influence stock performance, 

highlighting the importance of accounting 

information in investment decision-making. 

Rangi, P. K., & 

Aithal, P. S. 

(2021). [41]  

19 The evolution of 

banking industry in 

india: Past, Present, 

and future with 

special emphasis on 

the impact of AI on 

banking operations 

This paper explores the evolution of India's 

banking industry, focusing on its historical 

development, regulatory framework, and the 

growing influence of artificial intelligence in 

banking operations. Using SWOC, ABCD, and 

PESTLE analyses, the study evaluates industry 

performance, market dynamics, and future 

opportunities, offering strategic insights for 

policymakers, financial institutions, and 

investors. 

Aithal, P. S., & 

Prabhu, V. V. 

(2025). [42]  

 

Table 2: Review of literature based on identified keyword - Edge Computing 

S. No. Title Focus/Outcome Reference 

1 An overview on 

edge computing 

research 

The rapid growth of the Internet of Everything 

(IoE) has led to an explosion of connected smart 

devices and data generation, creating challenges 

such as network congestion, latency, security 

risks, and privacy concerns that traditional cloud 

computing struggles to address. To overcome 

these limitations, edge computing has emerged 

Cao, K., Liu, Y., 

Meng, G., & 

Sun, Q. (2020). 

[43] 
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as a new computing paradigm that processes and 

stores data closer to users and data sources, 

enabling faster, more secure, and efficient 

operations. This study reviews the concept, 

architecture, key technologies, security and 

privacy mechanisms, and diverse applications of 

edge computing while highlighting its 

advantages over conventional cloud computing.. 

2 Edge computing: 

Vision and 

challenges 

This paper introduces edge computing as a new 

paradigm that processes data closer to the 

network edge to meet the growing demands of 

IoT applications. It highlights the benefits of 

reduced latency, lower bandwidth costs, 

improved energy efficiency, and enhanced data 

privacy, while discussing its applications, 

challenges, and future research opportunities. 

Shi, W., Cao, J., 

Zhang, Q., Li, 

Y., & Xu, L. 

(2016). [44] 

3 Challenges and 

opportunities in 

edge computing 

This paper discusses edge computing as an 

approach that shifts data processing from 

centralized cloud data centers to network-edge 

devices such as routers, switches, and base 

stations. By utilizing these distributed resources, 

edge computing can reduce communication 

delays, improve service quality, and address the 

growing computational demands of modern 

applications. 

Varghese, B., 

Wang, N., 

Barbhuiya, S., 

Kilpatrick, P., & 

Nikolopoulos, 

D. S. (2016). 

[45]  

4 The emergence of 

edge computing 

This article highlights the rapid growth of edge 

computing, where computing and storage 

resources are deployed closer to users and 

devices at the network edge. Edge computing 

enhances responsiveness, scalability, privacy, and 

reliability for applications such as mobile 

computing and the Internet of Things, making it 

a promising advancement in modern distributed 

computing. 

Satyanarayanan, 

M. (2017). [46]  

5 Mobile edge 

computing: A 

survey 

This paper reviews Mobile Edge Computing 

(MEC), a key 5G technology that extends cloud 

computing capabilities to the network edge 

through mobile base stations. MEC enables ultra-

low latency, improved service delivery, and 

seamless integration of applications, making it 

essential for next-generation mobile, IoT, and 

real-time communication services while also 

addressing security and privacy concerns. 

Abbas, N., 

Zhang, Y., 

Taherkordi, A., 

& Skeie, T. 

(2017). [47]  

6 A survey on mobile 

edge computing: 

The communication 

perspective 

This paper surveys Mobile Edge Computing 

(MEC) as a transformative technology for 5G 

networks, enabling computation, storage, and 

network control closer to users. By reducing 

latency and energy consumption, MEC supports 

computation-intensive and real-time 

applications, while addressing challenges related 

to resource management, mobility, caching, 

privacy, and sustainable deployment. 

Mao, Y., You, 

C., Zhang, J., 

Huang, K., & 

Letaief, K. B. 

(2017). [48] 

7 A survey on the 

edge computing for 

This paper examines edge computing as an 

effective solution for the growing demands of IoT 

networks by processing data closer to end users 

Yu, W., Liang, 

F., He, X., 

Hatcher, W. G., 
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the Internet of 

Things 

rather than relying solely on centralized cloud 

systems. It highlights the benefits of reduced 

latency, lower bandwidth consumption, improved 

energy efficiency, enhanced security, and better 

performance for real-time applications such as 

smart cities, transportation, and smart grids. 

Lu, C., Lin, J., 

& Yang, X. 

(2017). [49] 

8 The role of edge 

computing in 

internet of things 

This paper reviews recent advances in edge 

computing and its growing role in the Internet of 

Things (IoT). By enabling devices to process data 

locally rather than relying solely on cloud 

services, edge computing enhances efficiency, 

supports new applications, and improves real-

time decision-making, while also presenting new 

deployment challenges and research 

opportunities. 

Hassan, N., 

Gillani, S., 

Ahmed, E., 

Yaqoob, I., & 

Imran, M. 

(2018). [50]  

9 Edge computing in 

5G: A review 

This paper reviews the role of edge computing in 

enabling 5G networks by bringing cloud services 

closer to end users, thereby reducing latency and 

improving security and performance. It 

categorizes existing edge computing solutions, 

examines their applications and deployment 

requirements, and highlights key advancements 

and future research challenges in 5G 

environments. 

Hassan, N., 

Yau, K. L. A., 

& Wu, C. 

(2019). [51]  

10 Edge computing 

security: State of 

the art and 

challenges 

This paper examines security challenges in edge 

computing, highlighting how the rapid growth of 

IoT and smart devices has increased vulnerability 

to cyber threats. It reviews major attacks such as 

distributed denial-of-service, side-channel, 

malware injection, and authentication attacks, 

while discussing defense mechanisms, existing 

challenges, and future directions for securing 

edge computing environments. 

Xiao, Y., Jia, Y., 

Liu, C., Cheng, 

X., Yu, J., & Lv, 

W. (2019). [52]  

11 Edge computing in 

healthcare: 

Innovations, 

opportunities, and 

challenges 

This paper reviews the application of edge AI in 

healthcare, highlighting how edge computing 

combined with IoT devices enables secure, real-

time data processing and intelligent decision-

making. The study finds that edge AI can 

significantly improve healthcare services, 

privacy, and communication efficiency, while 

emphasizing the need for further research on 

security, resource management, and distributed 

system coordination. 

Rancea, A., 

Anghel, I., & 

Cioara, T. 

(2024). [53]  

12 Edge computing for 

autonomous 

driving: 

Opportunities and 

challenges 

This paper examines the role of edge computing 

in autonomous vehicles, emphasizing the need 

for real-time data processing, energy-efficient 

computing, secure communication, and reliable 

vehicle-to-everything (V2X) connectivity. It 

highlights that ensuring safety in autonomous 

driving requires robust computing power, 

redundancy, and strong cybersecurity measures 

to support complex driving operations and 

decision-making. 

Liu, S., Liu, L., 

Tang, J., Yu, B., 

Wang, Y., & 

Shi, W. (2019). 

[54] 

13 The integration of 

WoT and edge 

This paper explores the integration of the Web of 

Things (WoT) and edge computing, highlighting 

Anees, T., 

Habib, Q., Al-
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computing: Issues 

and challenges 

how edge computing enhances WoT applications 

by reducing latency, optimizing bandwidth 

usage, balancing network traffic, and improving 

real-time performance. It also discusses the 

challenges and benefits of this integration in 

terms of computation, storage, energy efficiency, 

and sustainable resource utilization. 

Shamayleh, A. 

S., Khalil, W., 

Obaidat, M. A., 

& Akhunzada, 

A. (2023). [55]  

14 Edge computing 

with artificial 

intelligence: A 

machine learning 

perspective 

This article examines the growing integration of 

artificial intelligence (AI) and edge computing in 

response to the massive data generated by IoT 

systems. It highlights how AI techniques, 

particularly machine learning, can enhance the 

efficiency and performance of edge computing, 

creating a mutually beneficial relationship that 

supports intelligent, scalable, and real-time 

applications. 

Hua, H., Li, Y., 

Wang, T., Dong, 

N., Li, W., & 

Cao, J. (2023). 

[56]  

15 Edge-computing-

enabled smart 

cities: A 

comprehensive 

survey 

The rapid growth of compute-intensive 

applications in smart cities has generated 

massive volumes of data that require real-time, 

low-latency processing. Edge computing has 

emerged as a key enabling technology by 

bringing computational resources closer to data 

sources, thereby improving responsiveness and 

efficiency. This study reviews the evolution of 

edge computing, its applications in smart cities, 

key requirements, emerging synergies, and major 

challenges, while identifying future research 

directions for the development of intelligent 

urban ecosystems. 

Khan, L. U., 

Yaqoob, I., 

Tran, N. H., 

Kazmi, S. A., 

Dang, T. N., & 

Hong, C. S. 

(2020). [57]  

16 Comprehensive 

review of edge 

computing for 

power systems 

The growing complexity of modern energy 

distribution systems and the need for real-time 

data processing have accelerated the adoption of 

edge computing in smart grids. By processing 

data closer to its source, edge computing reduces 

latency, optimizes bandwidth usage, enhances 

security, and supports intelligent functions such 

as smart metering, microgrid management, fault 

detection, state estimation, and energy 

optimization. This review highlights the 

architectures, applications, benefits, and 

challenges of edge computing in energy systems, 

providing valuable insights for the development 

of resilient, scalable, and next-generation smart 

energy networks. 

Yıldırım, F., 

Yalman, Y., 

Bayındır, K. Ç., 

& Terciyanlı, E. 

(2025). [58]  

4. OBJECTIVES OF THE PAPER : 

(1) To analyze the structure, ecosystem, and evolution of the Edge Computing industry in the era of 

Artificial Intelligence and 5G technologies.  

(2) To examine the technological foundations and innovations in Edge Computing, including Edge AI, 

IoT integration, real-time analytics, and decentralized computing systems.  

(3) To evaluate emerging business models in the Edge Computing industry such as Edge-as-a-Service 

(EaaS), telecom-based edge platforms, and hybrid cloud-edge models.  

(4) To study the role of AI, IoT, and 5G technologies in accelerating the growth, adoption, and industrial 

applications of Edge Computing systems.  
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(5) To assess the opportunities, challenges, and critical issues related to cybersecurity, scalability, 

interoperability, sustainability, and regulatory governance in the Edge Computing industry.  

(6) To analyze the competitive dynamics and market environment of the Edge Computing industry using 

strategic analytical frameworks such as SWOC Analysis, PESTLE Analysis, Porter’s Five Forces 

Analysis, Competitive Landscape Analysis, and Value Chain Analysis.  

(7) To evaluate the Advantages, Benefits, Constraints, and Disadvantages (ABCD) of Edge Computing 

technologies from the perspective of stakeholders including businesses, telecom operators, cloud 

providers, industries, and end users.  

(8) To examine future growth potential, emerging trends, sustainability aspects, and strategic 

opportunities in the Edge Computing industry for supporting digital transformation and next-generation 

intelligent systems. 

5. RESEARCH METHODOLOGY : 

The present study adopts an Exploratory Research Design to analyze the Edge Computing industry 

with special reference to business models, technological innovations, and future opportunities in the era 

of Artificial Intelligence and 5G. Exploratory research is appropriate for studying emerging industries 

and rapidly evolving technologies where conceptual understanding, strategic insights, and future trends 

are still developing. The study mainly relies on qualitative analysis to understand the industrial 

ecosystem, market dynamics, technological advancements, stakeholder relationships, competitive 

environment, and future growth potential of the Edge Computing industry. The research is based 

entirely on secondary data collected from authentic and scholarly sources using digital information 

retrieval platforms such as the Google Search Engine, Google Scholar search engine, and AI-driven 

GPT tools for academic assistance, synthesis, and exploratory interpretation. The collected secondary 

data include peer-reviewed research articles, scholarly journals, conference papers, industry reports, 

white papers, company reports, technology reports, market intelligence reports, and publicly available 

digital resources related to Edge Computing, AI, IoT, cloud computing, and 5G technologies. These 

sources help in understanding technological evolution, market growth, industrial applications, business 

strategies, investment trends, and future opportunities in the industry [59-64]. 

The study employs multiple analytical and strategic frameworks to provide a comprehensive industry 

analysis from technological, managerial, economic, and competitive perspectives. SWOC Analysis is 

used to identify the strengths, weaknesses, opportunities, and challenges of the Edge Computing 

industry. PESTLE Analysis examines the political, economic, social, technological, legal, and 

environmental factors influencing the industry environment. Porter’s Five Forces Analysis is applied 

to understand competitive rivalry, bargaining power, market entry barriers, supplier influence, and 

substitute technologies within the industry. The ABCD Analysis Framework is used to evaluate the 

Advantages, Benefits, Constraints, and Disadvantages of Edge Computing technologies from 

stakeholders’ perspectives. In addition, Competitive Landscape Analysis is utilized to study major 

industry players, market positioning, innovation strategies, and ecosystem competition. Impact 

Analysis helps in assessing the technological, economic, industrial, and societal impacts of Edge 

Computing adoption, while the Technology Adoption Model is used to understand acceptance, 

diffusion, and integration of edge technologies across industries. Further, Value Chain Analysis is 

employed to examine the industrial ecosystem, operational activities, service delivery models, and value 

creation mechanisms in the Edge Computing industry. Together, these frameworks provide a 

multidimensional and systematic understanding of the industry’s present status and future direction [65-

69]. 

6. INDUSTRY ECOSYSTEM AND MARKET STRUCTURE : 

The Edge Computing industry ecosystem is built around a distributed digital infrastructure in which 

computing, storage, networking, analytics, and intelligence are moved closer to data-generating devices 

and users. Its value chain begins with semiconductor chips, processors, sensors, IoT devices, and edge 

gateways, and then moves through network connectivity, edge data centres, cloud-edge platforms, AI 

software, cybersecurity layers, application developers, system integrators, and industry-specific end 

users. Shi et al. (2016) [7] explain that edge computing reduces latency and bandwidth pressure by 

processing data near the source, while Satyanarayanan (2017) [8] argues that edge computing emerged 
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because mobile and IoT applications increasingly require real-time, location-aware, and context-

sensitive services. Thus, the industry value chain is not linear but networked, involving multiple 

technology and service layers that jointly create value for enterprises and consumers (Shi et al. (2016). 

[7]; Satyanarayanan (2017). [8]).  

From a value chain perspective, the Edge Computing industry may be divided into infrastructure 

providers, connectivity providers, platform providers, software/application developers, data analytics 

providers, cybersecurity providers, and enterprise adopters. Hardware and semiconductor firms supply 

edge chips, sensors, accelerators, and devices; telecom operators provide 5G and network connectivity; 

cloud providers offer hybrid cloud-edge platforms; software firms develop orchestration, AI, and 

analytics tools; and enterprises apply edge solutions in manufacturing, healthcare, logistics, retail, smart 

cities, and autonomous systems. Yu et al. (2018) [9] show that edge computing strengthens IoT systems 

by enabling local processing and reducing dependence on remote cloud servers, while Mach and Becvar 

(2017) [16] identify computation offloading and resource management as central functions in edge 

architectures (Yu et al. (2018). [9]; Mach & Becvar, (2017). [16]). 

The key stakeholders in the Edge Computing ecosystem include telecom companies, cloud service 

providers, semiconductor manufacturers, IoT device manufacturers, AI solution providers, 

cybersecurity companies, software vendors, system integrators, government agencies, enterprise 

customers, startups, investors, and end users. Each stakeholder performs a distinct function: telecom 

firms provide network access, cloud firms provide scalable infrastructure, device firms generate edge 

data, AI firms create intelligent decision-making systems, and enterprises convert edge technologies 

into business value. Taleb et al. (2017) [15] describe multi-access edge computing as an ecosystem that 

combines telecom and IT services at the network edge, while Pham et al. (2020) [14] highlight its role 

in supporting 5G and beyond applications such as industrial IoT, smart mobility, augmented reality, and 

autonomous systems (Taleb et al. (2017). [15]; Pham et al. (2020). [14]).  

The major industry players in Edge Computing are generally found among cloud hyperscalers, telecom 

operators, network equipment manufacturers, semiconductor companies, enterprise software firms, and 

industrial automation companies. Cloud providers are expanding their services through hybrid cloud 

and edge platforms, telecom companies are deploying multi-access edge computing nodes, network 

equipment vendors are enabling 5G-edge infrastructure, and chip manufacturers are designing 

processors optimized for AI inference at the edge. Wang et al. (2020) [12] argue that deep learning and 

edge computing are converging because AI workloads increasingly need distributed, low-latency, and 

energy-efficient deployment. Similarly, Zhou et al. (2019) [11] explain that edge intelligence brings AI 

services closer to end users and devices, creating new opportunities for platform-based competition and 

specialized edge services (Zhou et al. (2019). [11]; Wang et al. (2020). [12]). 

The startup ecosystem is also becoming important in the Edge Computing industry because startups 

often develop specialized solutions in Edge AI, video analytics, smart surveillance, industrial 

automation, robotics, healthcare monitoring, private 5G, cybersecurity, edge orchestration, and IoT 

analytics. Startups are able to identify niche problems in specific verticals and develop flexible edge-

based solutions faster than many large firms. Nambisan (2017) [70] explains that digital innovation 

increasingly occurs through distributed actors, platforms, and ecosystems rather than through isolated 

firms. Amit and Zott (2001) [22] also argue that value creation in digital business emerges through 

novelty, efficiency, complementarities, and lock-in, which are highly relevant to edge startups 

developing platform-based and service-based business models (Amit & Zott (2001). [22]; Nambisan 

(2017). [70]). 

Telecom companies play a central role in the market structure of the Edge Computing industry because 

edge services often require low-latency connectivity, high-speed data transfer, and reliable access 

networks. With the development of 5G, telecom firms are no longer only connectivity providers; they 

are becoming infrastructure partners for real-time digital services, private enterprise networks, smart 

factories, connected vehicles, and immersive applications. Mao et al. (2017) [13] argue that mobile edge 

computing enables computation-intensive and latency-sensitive applications by bringing computing 

resources closer to mobile users. In the same way, Abbas et al. (2018) [10] identify mobile edge 

computing as a key architecture for extending cloud capabilities to the radio access network and 

improving user experience (Mao et al. (2017). [13]; Abbas et al., (2018). [10]). 

Cloud providers are equally significant because Edge Computing does not replace cloud computing; 

rather, it extends cloud capabilities to distributed environments. Cloud platforms provide centralized 
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management, data storage, AI model training, orchestration, security, and application deployment, while 

edge nodes handle real-time inference, local processing, and immediate decision-making. This creates 

a hybrid cloud-edge market structure in which value is created through the coordination of centralized 

cloud intelligence and decentralized edge responsiveness. Hamdan et al. (2020) [18] explain that edge 

architectures for IoT applications require coordination among cloud, edge, and device layers, while 

Kong et al. (2023) [19] emphasize that edge-computing-driven IoT depends on distributed computing 

resources, communication networks, and intelligent service orchestration (Hamdan et al., (2020). [18]; 

Kong et al. (2023). [19]). 

Overall, the Edge Computing industry ecosystem is complex, collaborative, and platform-oriented. Its 

market structure is shaped by the interaction of hardware infrastructure, telecom connectivity, cloud 

platforms, AI software, cybersecurity systems, industry applications, and customer demand for real-

time digital services. Unlike traditional IT industries where value creation may be concentrated in a few 

layers, edge computing requires coordinated participation across multiple layers of the value chain. 

Therefore, the industry’s future growth will depend on interoperability, standardization, ecosystem 

partnerships, startup innovation, 5G deployment, AI integration, and the ability of firms to develop 

scalable business models for different sectors such as manufacturing, healthcare, logistics, retail, 

education, and smart cities. 

7. BUSINESS MODELS IN EDGE COMPUTING INDUSTRY : 

Edge Computing business models are emerging from the need to process data closer to users, machines, 

sensors, and enterprise systems. Unlike traditional cloud-only models, edge business models depend on 

distributed infrastructure, low-latency services, real-time analytics, and industry-specific applications. 

The value proposition of Edge Computing lies in reducing latency, saving bandwidth, improving 

privacy, enabling local decision-making, and supporting mission-critical applications such as 

autonomous vehicles, smart factories, healthcare monitoring, AR/VR, and industrial IoT (Shi et al., 

(2016). [7]; Satyanarayanan (2017). [8]). Business model theory suggests that firms create value by 

designing mechanisms for value creation, delivery, and capture; therefore, Edge Computing firms must 

combine infrastructure, connectivity, platforms, applications, analytics, and service-level agreements 

into commercially viable models (Amit & Zott (2001) [22]; Teece (2010). [21]). 

Edge-as-a-Service (EaaS) is one of the most important emerging business models in the industry. 

Under this model, edge computing resources such as storage, computing power, AI inference, security, 

data processing, and application hosting are offered as on-demand services. Similar to cloud service 

models, EaaS allows customers to access edge capabilities without investing heavily in their own 

distributed infrastructure. This model is useful for enterprises that need real-time data processing but 

lack the technical capacity to deploy and manage edge nodes independently. Research on MEC shows 

that edge infrastructure can offer cloud-like capabilities near end users and devices, supporting low-

latency and computation-intensive services (Abbas et al. (2018). [10]; Mach & Becvar (2017). [16]). 

Thus, EaaS converts edge infrastructure into a scalable, pay-per-use or subscription-based service 

model. 

Telecom-based edge models are driven by telecom operators who use their 5G networks, base stations, 

access networks, and distributed infrastructure to provide edge computing services. In this model, 

telecom companies are not limited to connectivity providers; they become digital infrastructure 

providers by offering computing, storage, network slicing, application hosting, and low-latency 

enterprise services. Taleb et al. (2017) [15] explain that multi-access edge computing brings IT and 

cloud capabilities to the network edge, while Mao et al. (2017) [13] highlight its importance for mobile 

and latency-sensitive applications. With 5G, telecom-based edge models can support smart 

manufacturing, connected vehicles, smart cities, drone operations, remote healthcare, and immersive 

media services (Pham et al. (2020). [14]). 

Hybrid cloud-edge models represent another major business model in which centralized cloud 

computing and distributed edge computing are combined. In this model, the cloud is used for large-

scale storage, model training, centralized management, and historical analytics, while the edge is used 

for real-time processing, local inference, immediate response, and bandwidth optimization. This hybrid 

model is especially suitable for enterprises that require both scalability and low latency. Yu et al. (2018) 

[9] observe that edge computing improves IoT systems by reducing dependency on remote cloud 

servers, while Hamdan et al. (2020) [18] explain that cloud-edge-device coordination is essential for 
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IoT applications. Hence, hybrid cloud-edge models create value by combining the strengths of 

centralized cloud intelligence and localized edge responsiveness. 

Subscription and platform models are also becoming increasingly important in the Edge Computing 

industry. Under subscription models, customers pay recurring fees for access to edge platforms, 

analytics tools, security services, device management systems, AI model deployment tools, or industry-

specific edge applications. Platform models create value by bringing together developers, enterprises, 

telecom operators, device manufacturers, cloud providers, and application users. Amit and Zott (2001) 

[22] argue that digital platforms create value through efficiency, novelty, complementarities, and 

customer lock-in. In the Edge Computing context, platform models can support application 

marketplaces, developer ecosystems, API-based services, AI model deployment, and managed edge 

orchestration. 

The revenue generation strategies in Edge Computing are diverse because the industry combines 

hardware, software, connectivity, platforms, and services. Major revenue models include pay-per-use 

pricing, subscription fees, infrastructure leasing, managed service contracts, enterprise licensing, data 

analytics services, AI inference services, cybersecurity services, private 5G-edge deployment fees, and 

industry-specific solution packages. Wang et al. (2020) [12] show that deep learning and edge 

computing are converging, creating opportunities for AI-enabled edge services. Similarly, Zhou et al. 

(2019) [11] argue that edge intelligence enables AI services near users and devices, which creates new 

revenue opportunities through real-time analytics, smart automation, predictive maintenance, 

surveillance analytics, and intelligent decision-support systems. 

Edge Computing business models are also strongly shaped by ecosystem partnerships. No single firm 

can independently provide all components of the edge value chain, because the industry requires chips, 

devices, sensors, networks, data centres, cloud platforms, AI models, cybersecurity, orchestration tools, 

and vertical applications. Therefore, partnerships among telecom companies, hyperscale cloud 

providers, semiconductor firms, software vendors, system integrators, and startups are central to 

business success. Nambisan (2017) [70] notes that digital innovation increasingly occurs through 

ecosystems and distributed actors rather than isolated firms. This is clearly visible in the Edge 

Computing industry, where value creation depends on collaboration across multiple technological and 

business layers. 

Overall, Edge Computing business models are evolving from infrastructure-centric models to service-

centric, platform-centric, and ecosystem-centric models. Edge-as-a-Service, telecom-led MEC services, 

hybrid cloud-edge platforms, subscription-based tools, and industry-specific solutions are likely to 

dominate future revenue strategies. However, these models also face challenges such as high 

infrastructure investment, unclear pricing structures, cybersecurity risks, interoperability issues, 

shortage of skilled professionals, and slow enterprise adoption in some sectors. Therefore, successful 

business models in the Edge Computing industry must combine technological capability, service 

reliability, flexible pricing, industry customization, strong partnerships, and clear value delivery in the 

AI and 5G era. 

8. TECHNOLOGICAL INNOVATIONS IN EDGE COMPUTING : 

Edge Computing is increasingly shaped by technological innovations that combine distributed 

computing, artificial intelligence, IoT, 5G, real-time analytics, security, and automation. Unlike 

traditional centralized computing, edge computing brings data processing closer to the source of data 

generation, thereby reducing latency, bandwidth consumption, and dependence on distant cloud servers. 

Shi et al. (2016) [7] identify edge computing as a key architecture for supporting real-time, context-

aware, and bandwidth-sensitive applications, while Satyanarayanan (2017) [46] argues that edge 

computing emerged to meet the growing demand for low-latency services in mobile and IoT 

environments. 

AI and Edge AI represent one of the most important innovations in the Edge Computing industry. Edge 

AI enables artificial intelligence models to operate near data-generating devices such as cameras, 

sensors, machines, mobile phones, vehicles, and healthcare devices. Zhou et al. (2019) [11] describe 

Edge Intelligence as the extension of AI services to the network edge, while Wang et al. (2020) [12] 

explain that edge computing and deep learning are mutually supportive because edge infrastructure 

enables local AI inference and AI improves edge resource management. This innovation is useful in 
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facial recognition, predictive maintenance, smart surveillance, autonomous systems, robotics, and 

healthcare monitoring.  

IoT integration is another major technological foundation of edge computing. IoT devices generate 

huge volumes of real-time data, and sending all such data to centralized cloud servers creates latency, 

bandwidth, and privacy challenges. Edge computing solves this issue by processing data closer to IoT 

devices. Yu et al. (2018) [9] argue that edge computing improves IoT performance by reducing response 

time and communication overhead, while Kong et al. (2023) [19] describe edge-computing-driven IoT 

as a key architecture for smart cities, smart healthcare, smart industry, and intelligent transportation 

systems. Thus, edge computing acts as an enabling layer for scalable and intelligent IoT ecosystems. 

5G-enabled edge infrastructure is central to the growth of the Edge Computing industry. 5G provides 

high-speed connectivity, ultra-low latency, massive machine-type communication, and network slicing, 

while edge computing provides nearby processing and storage. Together, they support delay-sensitive 

applications such as autonomous vehicles, AR/VR, industrial automation, smart factories, remote 

healthcare, and drone-based systems. Mao et al. (2017) [13] explain that mobile edge computing is 

important for communication-efficient and latency-sensitive mobile applications, while Pham et al. 

(2020) [14] identify multi-access edge computing as a core component of 5G and beyond networks. 

Real-time analytics is a major innovation enabled by edge computing because it allows data to be 

analysed immediately at or near the source. In sectors such as manufacturing, logistics, healthcare, 

energy, and transportation, real-time analytics helps in instant fault detection, decision-making, 

monitoring, and automation. Ray (2019) [17] highlights the role of edge computing in real-time 

healthcare and IoT applications, while Hamdan et al. (2020) [18] show that edge architectures are useful 

for time-sensitive IoT applications requiring immediate processing. This capability makes edge 

computing highly valuable for organizations that cannot afford delays caused by centralized cloud 

processing. 

Edge data centres are emerging as a critical infrastructure innovation in the industry. These are smaller, 

distributed data centres located closer to users, enterprises, industrial sites, telecom towers, and urban 

clusters. They support low-latency computing, localized storage, AI inference, and application hosting. 

Taleb et al. (2017) [15] explain that multi-access edge computing brings cloud capabilities to the 

network edge, while Mach and Becvar (2017) [16] identify edge servers and computation offloading as 

important architectural components of mobile edge computing. Edge data centres therefore act as the 

physical backbone of commercial edge services. 

Edge security technologies are becoming increasingly important because distributed edge 

environments create new cybersecurity risks. Since edge systems involve multiple devices, sensors, 

gateways, networks, and local servers, they are vulnerable to attacks such as data breaches, device 

hijacking, malware, unauthorized access, and privacy leakage. Roman, Lopez, and Mambo (2018) [71] 

argue that edge computing introduces new security and trust-management challenges because 

computing resources are distributed across heterogeneous environments. Therefore, innovations such 

as lightweight encryption, zero-trust security, secure access management, federated learning, privacy-

preserving analytics, and AI-based threat detection are essential for the future of edge computing. 

Automation and autonomous systems form another major area of innovation in Edge Computing. 

Autonomous vehicles, drones, industrial robots, smart machines, intelligent surveillance systems, and 

automated warehouses require instant decision-making without depending entirely on remote cloud 

servers. Edge computing enables such systems by providing low-latency processing and local 

intelligence. Wang et al. (2020) [12] note that deep learning at the edge supports smart factories and 

intelligent urban systems, while Zhou et al. (2019) [11] highlight the role of Edge AI in enabling real-

time intelligent services close to users and devices. Hence, edge computing is becoming a foundation 

for next-generation autonomous and intelligent systems. 

Overall, technological innovations in Edge Computing are transforming the digital infrastructure 

landscape by enabling decentralized intelligence, real-time analytics, low-latency communication, 

secure IoT integration, and autonomous decision-making. The convergence of AI, IoT, 5G, edge data 

centres, cybersecurity, and automation is creating new business opportunities across manufacturing, 

healthcare, logistics, transportation, retail, education, agriculture, and smart cities. These innovations 

indicate that Edge Computing is not only a computing architecture but also a strategic industrial 

platform for digital transformation in the AI and 5G era. 
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9. APPLICATION AREAS OF EDGE COMPUTING : 

Edge Computing has wide application potential because it supports low-latency processing, real-time 

analytics, localized decision-making, data privacy, and reduced dependence on centralized cloud 

infrastructure. In smart manufacturing, edge computing enables real-time monitoring of machines, 

predictive maintenance, process automation, robotics, quality inspection, and digital twin-based 

production systems. Since Industry 4.0 environments generate large volumes of sensor and machine 

data, processing such data at the edge helps factories reduce delays and improve operational efficiency 

(Shi et al. (2016). [7]; Yu et al. (2018). [9]). Wollschlaeger et al. (2017) [72] observe that industrial 

communication systems are increasingly moving toward connected, intelligent, and decentralized 

architectures, making edge computing highly relevant for modern manufacturing. 

In healthcare and telemedicine, edge computing supports remote patient monitoring, wearable health 

devices, smart hospital systems, medical image processing, emergency response, and privacy-sensitive 

health data management. Instead of sending all patient data to distant cloud servers, edge systems can 

process critical health data locally and provide faster alerts to doctors, patients, and caregivers. Ray 

(2019) [17] highlights that edge computing can improve e-healthcare systems by supporting real-time 

response, reduced latency, and improved privacy. Hamdan et al. (2020) [18] also show that edge 

architectures are useful in IoT-based healthcare applications where timely data processing is essential. 

Smart cities are another major application area of Edge Computing. Urban systems such as traffic 

management, smart lighting, surveillance, waste management, pollution monitoring, water distribution, 

parking systems, and emergency services require real-time processing of large-scale data generated 

from sensors and cameras. Edge computing allows city-level data to be processed near the source, 

improving response time and reducing network congestion. Kong et al. (2023) [19] explain that edge-

computing-driven IoT plays an important role in smart cities by supporting intelligent, scalable, and 

latency-sensitive urban services. Taleb et al. (2017) [15] further argue that multi-access edge computing 

can create new service opportunities at the network edge. 

Autonomous vehicles require extremely low-latency decision-making, as even minor delays may affect 

safety and navigation. Edge computing supports autonomous vehicles by enabling real-time processing 

of camera feeds, LiDAR data, vehicle-to-vehicle communication, vehicle-to-infrastructure 

communication, traffic signals, and road-condition data. Mao et al. (2017) [13] explain that mobile edge 

computing is suitable for computation-intensive and latency-sensitive mobile applications, while Pham 

et al. (2020) [14] show that 5G-enabled edge computing supports autonomous driving, intelligent 

transportation, and real-time mobility applications. Thus, edge computing acts as a critical support layer 

for connected and autonomous mobility ecosystems. 

In retail and e-commerce, edge computing enables personalized shopping experiences, smart shelves, 

real-time inventory tracking, cashier-less stores, customer behaviour analytics, dynamic pricing, and 

fast order fulfilment. Retail stores can use edge devices and cameras to analyse customer movement, 

product demand, stock availability, and payment processes without depending fully on centralized cloud 

systems. Edge-based analytics can also support e-commerce logistics through route optimization, 

warehouse automation, fraud detection, and last-mile delivery visibility. Wang et al. (2020) [12] explain 

that the convergence of edge computing and deep learning supports intelligent applications requiring 

fast local decision-making. 

Industrial IoT (IIoT) is one of the strongest domains for Edge Computing adoption. IIoT systems 

involve sensors, actuators, control systems, robotics, production machines, energy systems, and 

industrial networks that continuously generate operational data. Edge computing helps industries 

process this data locally for predictive maintenance, safety monitoring, anomaly detection, energy 

optimization, and machine automation. Xu et al. (2018) [11] argue that Industry 4.0 depends on cyber-

physical systems, IoT, cloud computing, and intelligent manufacturing technologies. Edge computing 

strengthens this ecosystem by providing distributed intelligence and real-time industrial control. 

Gaming and AR/VR applications also benefit significantly from Edge Computing because they require 

high bandwidth, low latency, and real-time interaction. Cloud-only processing may create delays that 

reduce user experience in multiplayer gaming, augmented reality, virtual reality, immersive training, 

and metaverse-like applications. By placing computing resources closer to users, edge computing 

reduces latency and supports smoother visual rendering, faster response, and improved interactivity. 

Zhou et al. (2019) [11] note that Edge Intelligence brings AI capabilities closer to users and devices, 
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while Satyanarayanan (2017) [8] emphasizes that edge computing is useful for latency-sensitive and 

context-aware applications. 

Overall, Edge Computing has become a cross-sector technology platform supporting digital 

transformation in manufacturing, healthcare, smart cities, autonomous transportation, retail, logistics, 

industrial automation, gaming, and immersive media. Its application value lies in enabling faster 

decisions, localized intelligence, improved privacy, reduced network load, and better user experience. 

As AI, IoT, and 5G continue to mature, edge computing is expected to become a foundational 

infrastructure for real-time intelligent systems and next-generation business models. 

10. INDUSTRY ANALYSIS USING STRATEGIC FRAMEWORKS : 

10.1 SWOC Analysis of the Edge Computing Industry: 

(1) Strengths of the Edge Computing Industry: 

 

Table 3: Strengths of the Edge Computing Industry 

S. 

No. 
Strength Description 

1 
Low Latency 

Processing 

Edge computing processes data near the source, significantly reducing 

latency and enabling real-time decision-making for applications such as 

autonomous vehicles, industrial automation, and healthcare monitoring (Shi 

et al. (2016). [7] 

2 

Reduced 

Bandwidth 

Consumption 

By processing data locally, edge computing minimizes the need to 

continuously transmit large volumes of data to centralized cloud servers, 

thereby reducing network congestion and communication costs (Yu et al. 

(2018). [9] 

3 

Real-Time 

Analytics 

Capability 

Edge systems support instant analytics and fast response for time-sensitive 

applications such as smart manufacturing, surveillance, and smart cities 

(Ray (2019). [17] 

4 
Enhanced Data 

Privacy 

Localized processing reduces exposure of sensitive data over public 

networks and supports privacy-sensitive applications such as healthcare and 

finance (Roman et al. (2018). [71] 

5 

Strong Support 

for IoT 

Ecosystems 

Edge computing acts as a backbone for IoT environments by enabling 

distributed processing and intelligent device interaction (Kong et al. (2023). 

[19] 

6 
Integration with 

AI and 5G 

Edge computing effectively integrates with AI and 5G technologies to 

support intelligent automation, Edge AI, and ultra-low-latency services 

(Pham et al. (2020). [14] 

7 

Scalability for 

Distributed 

Applications 

The distributed nature of edge infrastructure allows scalable deployment 

across industries and geographic locations (Mach & Becvar (2017). [16] 

8 
Support for 

Industry 4.0 

Edge computing enables predictive maintenance, robotics, cyber-physical 

systems, and intelligent manufacturing systems in Industry 4.0 

environments (Xu et al. (2018). [73] 

 

(2) Weaknesses of the Edge Computing Industry: 

 

Table 4: Weaknesses of the Edge Computing Industry 

S. 

No. 
Weakness Description 

1 High Infrastructure Cost 

Deployment of distributed edge nodes, data centres, and 

networking infrastructure requires substantial capital investment 

(Mao et al., (2017). [13] 
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S. 

No. 
Weakness Description 

2 
Complex System 

Management 

Managing multiple distributed edge devices and nodes increases 

operational complexity and coordination challenges (Hamdan et 

al., (2020). [18] 

3 Lack of Standardization 

Absence of universal standards for interoperability, protocols, 

and architecture creates integration difficulties (Taleb et al. 

(2017). [15] 

4 
Limited Computing 

Capacity 

Edge devices often possess lower computational power compared 

to centralized cloud data centres (Satyanarayanan, (2017). [8] 

5 Maintenance Challenges 

Distributed infrastructure requires continuous monitoring, 

updating, and maintenance across geographically dispersed 

environments (Abbas et al. (2018). [10] 

6 
Energy Consumption 

Issues 

Large-scale deployment of edge nodes may increase energy usage 

and operational sustainability concerns (Wang et al. (2020). [12] 

7 Limited Skilled Workforce 

The industry faces shortages of professionals skilled in Edge AI, 

distributed systems, 5G integration, and cybersecurity (Zhou et 

al., (2019). [11] 

8 
Dependence on Telecom 

Infrastructure 

Effective edge deployment depends heavily on advanced telecom 

and 5G infrastructure availability (Pham et al. (2020). [14] 

 

(3) Opportunities in the Edge Computing Industry: 

 

Table 5: Opportunities in the Edge Computing Industry 

S. 

No. 
Opportunity Description 

1 Expansion of 5G Networks 

Growth of 5G infrastructure creates significant opportunities 

for edge-enabled low-latency applications (Pham et al. (2020). 

[14] 

2 Growth of AI and Edge AI 

Increasing adoption of AI-driven systems creates demand for 

local AI inference and Edge Intelligence solutions (Wang et al. 

(2020). [12] 

3 Smart City Development 
Urban digitalization and smart city initiatives require real-time 

edge-based services and analytics (Kong et al. (2023). [19] 

4 Industrial Automation 

Industry 4.0 and smart manufacturing adoption increase 

demand for distributed industrial computing (Xu et al. (2018). 

[73] 

5 
Autonomous Vehicles and 

Mobility 

Connected vehicles and intelligent transportation systems 

require edge-enabled real-time decision-making (Mao et al. 

(2017). [13] 

6 
Healthcare and Telemedicine 

Growth 

Remote healthcare and wearable medical devices create 

opportunities for edge-enabled healthcare systems (Ray 

(2019). [17] 

7 Expansion of IoT Devices 
Rapid growth of IoT ecosystems increases demand for 

distributed processing infrastructure (Yu et al. (2018). [9] 

8 Emerging Startup Ecosystem 

Startups in Edge AI, IoT analytics, cybersecurity, and 

automation create innovation opportunities in the industry 

(Nambisan (2017). [70] 
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(4) Challenges of the Edge Computing Industry: 

 

Table 6: Challenges of the Edge Computing Industry 

S. 

No. 
Challenge Description 

1 Cybersecurity Risks 

Distributed edge environments increase vulnerability to 

cyberattacks, malware, and unauthorized access (Roman et al. 

(2018). [71] 

2 Data Privacy Concerns 
Handling sensitive decentralized data raises compliance and privacy 

management issues (Shi et al. (2016). [7] 

3 Interoperability Problems 
Diverse devices, platforms, and vendors create integration and 

compatibility challenges (Taleb et al. (2017). [15] 

4 Scalability Management 
Expanding edge infrastructure while maintaining performance and 

coordination is difficult (Mach & Becvar (2017). [16] 

5 
Regulatory and Legal 

Issues 

Cross-border data regulations and governance policies create 

operational uncertainty (Hamdan et al. (2020). [19] 

6 
Network Reliability 

Dependence 

Edge systems still depend on reliable telecom and network 

infrastructure for optimal performance (Abbas et al. (2018). [10] 

7 
Rapid Technological 

Obsolescence 

Fast-changing AI, IoT, and networking technologies may quickly 

make infrastructure outdated (Zhou et al. (2019). [11] 

8 
Sustainability and 

Energy Challenges 

Large-scale edge deployments may increase carbon footprint and 

energy consumption if not managed efficiently (Wang et al. (2020). 

[12] 

 

10.2 PESTL Analysis of Edge Computing Industry in India: 

(1) Political Environment: 

India’s political environment is favourable for the growth of the Edge Computing industry because 

national digital transformation programmes, 5G deployment, smart city initiatives, Digital India, Make 

in India, and AI-led innovation policies are creating demand for distributed computing infrastructure. 

Edge computing supports the government’s vision of real-time digital public services, smart 

governance, e-health, intelligent transportation, and industrial automation. India’s 5G rollout, officially 

launched on October 1, 2022, has strengthened the policy relevance of AI, IoT, AR/VR, metaverse, and 

edge-enabled services. Scholarly studies show that edge computing is central to low-latency public and 

industrial applications, especially when combined with 5G and IoT systems (Shi et al. (2016). [7]; Mao 

et al. (2017). [13]; Taleb et al. (2017). [15]; Pham et al. (2020). [14]). Therefore, political support for 

digital infrastructure, telecom expansion, smart cities, and data-driven governance creates a strong 

enabling environment for the Edge Computing industry in India. 

 

(2) Economic Environment: 

Economically, Edge Computing in India has strong growth potential due to the expansion of 5G 

networks, IoT adoption, smart manufacturing, digital payments, healthcare technology, logistics 

automation, e-commerce, and cloud-based enterprise transformation. Edge computing can reduce 

bandwidth costs, improve operational efficiency, support real-time decision-making, and create new 

revenue models such as Edge-as-a-Service, private 5G edge networks, AI-enabled edge analytics, and 

industrial edge platforms. Literature on edge computing suggests that it improves cost-efficiency by 

reducing data transmission to centralized clouds and enabling local processing (Yu et al. (2018). [9]; 

Abbas et al. (2018). [10]). Business model literature also supports the view that digital platforms create 

value through efficiency, novelty, complementarities, and service integration (Amit & Zott (2001). [22]; 

Teece (2010). [21]). Hence, Edge Computing can contribute to India’s digital economy by enabling new 

business models, productivity gains, technology entrepreneurship, and industry-level competitiveness. 

(3) Social Environment: 

The social environment for Edge Computing in India is shaped by rising digital service expectations, 

mobile-first users, telemedicine adoption, online education, smart city services, digital payments, 
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connected mobility, and real-time customer experiences. Edge computing can improve service delivery 

in rural healthcare, education, agriculture, disaster response, public safety, and urban management by 

processing data closer to users and devices. Studies indicate that edge computing is highly suitable for 

healthcare, IoT, smart city, and latency-sensitive social applications (Ray (2019). [17]; Hamdan et al., 

(2020). [18]). It also supports user-centric and context-aware services that improve responsiveness and 

accessibility (Satyanarayanan (2017). [8]; Kong et al., (2023). [19]). In India, where population scale, 

linguistic diversity, rural-urban digital gaps, and infrastructure inequality remain important issues, edge 

computing can help decentralize digital services and make them faster, more localized, and more 

inclusive. 

(4) Technological Environment: 

Technologically, India’s Edge Computing industry is supported by the convergence of AI, IoT, 5G, 

cloud computing, cybersecurity, semiconductor innovation, smart devices, and data analytics. Edge 

Computing enables AI models to run closer to machines, sensors, vehicles, cameras, hospitals, factories, 

and consumer devices, thereby reducing latency and improving real-time intelligence. Edge AI is 

increasingly important for predictive maintenance, smart surveillance, industrial automation, 

autonomous systems, and healthcare monitoring (Zhou et al. (2019). [11]; Wang et al. (2020). [12]).  

Further, 5G and multi-access edge computing together provide the low-latency infrastructure required 

for smart factories, connected vehicles, AR/VR, and industrial IoT (Mao et al. (2017). [13]; Pham et al., 

(2020). [14]). Thus, India’s technological environment is favourable, but successful adoption requires 

strong network reliability, skilled manpower, interoperable platforms, and scalable edge data 

infrastructure. 

(5) Legal Environment: 

The legal environment for Edge Computing in India is shaped mainly by data protection, cybersecurity, 

telecom regulation, cross-border data governance, and sector-specific compliance requirements. Since 

edge systems process data close to users and devices, they raise legal concerns related to consent, 

personal data processing, localization, accountability, breach reporting, and privacy protection. India’s 

Digital Personal Data Protection Act, 2023 provides the legal basis for processing digital personal data 

while balancing privacy rights and lawful data use. Recent legal scholarship also notes that the Act is 

India’s first comprehensive data protection legislation and has major implications for digital health, 

data governance, and technology-driven services. In scholarly literature, edge computing is associated 

with new security, privacy, and trust challenges because data is processed across distributed devices and 

heterogeneous networks (Roman et al. (2018). [71]; Shi et al. (2016). [7]; Hamdan et al. (2020). [18]; 

Kong et al., (2023). [19]). Therefore, the Indian Edge Computing industry must align technological 

innovation with privacy-by-design, cybersecurity compliance, transparent data governance, and legally 

accountable data processing practices. 

 

10.3 Porter’s Five Forces Analysis: 
Porter’s Five Forces framework is useful for examining the competitive structure of the Edge 

Computing industry in India because the sector is shaped by telecom operators, cloud service providers, 

semiconductor firms, IoT solution vendors, AI platform companies, cybersecurity providers, and 

enterprise adopters. The threat of new entrants is moderate to high because India’s expanding 5G 

ecosystem, IoT adoption, cloud migration, smart-city initiatives, and Industry 4.0 applications create 

opportunities for startups and technology firms to enter the edge computing market. However, entry is 

restricted by high capital investment, need for distributed infrastructure, specialized AI/ML capabilities, 

cybersecurity expertise, and dependence on telecom–cloud partnerships. Since edge computing requires 

low-latency infrastructure near users and devices, firms with strong network assets and platform 

capabilities enjoy an advantage over new entrants (Shi et al. (2016). [44]; Satyanarayanan (2017). [46]; 

Abbas et al. (2018). [47]; Taleb et al. (2017). [15]; Pham et al. (2020). [14]). 

The bargaining power of suppliers is relatively high in the Indian Edge Computing industry because the 

industry depends on specialized suppliers of edge servers, processors, AI accelerators, sensors, 

networking equipment, cloud platforms, 5G infrastructure, and cybersecurity tools. Global chip 

manufacturers, telecom equipment vendors, hyperscale cloud providers, and AI platform companies 

control critical technology components required for edge deployment. In India, telecom operators and 

cloud providers may also act as infrastructure suppliers because they provide 5G connectivity, data 

centres, network slicing, and cloud-edge orchestration capabilities. This increases supplier influence, 
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especially where enterprises lack in-house technical capabilities to design and manage edge 

infrastructure (Mao et al. (2017). [13]; Mach & Becvar (2017). [16]; Taleb et al. (2017). [15]; Wang et 

al., (2020). [12]; Cao et al. (2020). [43]). 

The bargaining power of buyers is moderate to high because enterprise customers in India, including 

manufacturing firms, healthcare institutions, logistics companies, banks, retailers, smart-city 

authorities, and public-sector organizations, can compare edge solutions offered by telecom companies, 

cloud providers, system integrators, and IoT platform vendors. Buyers demand cost-effective, scalable, 

secure, and interoperable edge solutions that can reduce latency, improve data privacy, support real-

time analytics, and integrate with existing cloud systems. However, buyer power may reduce when 

applications are highly customized, mission-critical, or dependent on proprietary platforms. Therefore, 

vendors must compete through reliability, service quality, data security, AI integration, pricing 

flexibility, and industry-specific solutions (Yu et al., (2018). [49]; Hassan et al. (2018). [50]; Xiao et al., 

(2019). [52]; Ray et al. (2019). [17]; Hamdan et al. (2020). [18]), 

The threat of substitutes is moderate because edge computing is not the only architecture available for 

digital transformation. Cloud computing, centralized data centres, fog computing, on-device computing, 

and hybrid cloud models may act as substitutes depending on the application. For non-real-time 

workloads, cloud computing remains a strong substitute because it offers scalable storage, mature 

analytics tools, and lower operational complexity. However, for latency-sensitive applications such as 

autonomous systems, industrial automation, smart surveillance, connected healthcare, AR/VR, and 

smart mobility, edge computing provides stronger value because it processes data closer to the source. 

Hence, the threat of substitutes is lower in real-time and mission-critical applications but higher in 

conventional enterprise workloads (Satyanarayanan (2017). [46]; Mao et al. (2017). [48]; Zhou et al. 

(2019). [11]; Liu et al. (2019). [54]; Khan et al. (2020). [57]). 

Competitive rivalry in the Indian Edge Computing industry is expected to be high because the market 

attracts telecom operators, cloud service providers, IT service companies, hardware vendors, AI 

startups, IoT solution firms, and cybersecurity companies. Firms compete to provide edge platforms, 

managed edge services, private 5G solutions, Edge AI applications, smart manufacturing systems, 

smart-city platforms, and industry-specific automation solutions. Rivalry is intensified by rapid 

technological change, platform-based competition, ecosystem partnerships, and the need for continuous 

innovation. At the same time, collaboration is also important because edge computing often requires 

joint participation of telecom, cloud, hardware, software, and enterprise solution providers (Zhou et al., 

(2019). [11]; Wang et al. (2020). [12]; Pham et al. (2020). [14]; Hua et al. (2023). [56]; Kong et al. 

(2023). [19]). 

Overall, Porter’s Five Forces Analysis shows that the Edge Computing industry in India is attractive 

but strategically complex. The industry offers strong growth opportunities due to 5G expansion, AI 

adoption, IoT growth, smart-city projects, digital transformation, and increasing demand for real-time 

computing. However, profitability may be affected by high infrastructure costs, supplier dependence, 

platform rivalry, cybersecurity risks, interoperability issues, and pressure from enterprise buyers. 

Therefore, firms operating in the Indian Edge Computing industry should develop ecosystem 

partnerships, invest in Edge AI capabilities, strengthen cybersecurity, offer flexible business models 

such as Edge-as-a-Service, and build sector-specific solutions for manufacturing, healthcare, logistics, 

finance, agriculture, education, and smart governance (Shi et al. (2016). [7]; Taleb et al. (2017). [15]; 

Xiao et al. (2019). [52]; Wang et al. (2020). [12]; Kong et al. (2023). [19]). 

 

10.4 Technology Adoption Model Analysis: 

Technology Adoption Model Analysis is useful for understanding how Indian enterprises, telecom 

operators, cloud providers, startups, government agencies, and end users may adopt Edge Computing 

technologies in the era of AI and 5G. According to the Technology Acceptance Model, perceived 

usefulness and perceived ease of use strongly influence technology acceptance and actual adoption 

behaviour (Davis (1989). [74]). In the Indian Edge Computing industry, perceived usefulness is high 

because edge computing can reduce latency, improve real-time decision-making, reduce bandwidth 

pressure, strengthen data privacy, and support mission-critical applications such as smart 

manufacturing, connected healthcare, smart cities, autonomous mobility, retail analytics, banking 

security, and industrial IoT (Shi et al. (2016). [44]; Satyanarayanan (2017). [46]). 
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The adoption of 5G is one of the strongest technological drivers for Edge Computing in India. 5G 

provides high-speed connectivity, ultra-low latency, massive device connectivity, and network slicing, 

while edge computing provides localized computing and storage near users and devices. Together, they 

create strong adoption potential for real-time services such as remote healthcare, smart factories, 

AR/VR learning, smart surveillance, connected logistics, drone monitoring, and intelligent 

transportation systems. The adoption of Multi-access Edge Computing becomes more attractive when 

enterprises perceive that 5G-edge integration improves operational efficiency, service quality, and 

customer experience (Mao et al. (2017). [13]; Taleb et al. (2017). [15]; Pham et al. (2020). [14]). 

Artificial Intelligence and Machine Learning further strengthen the adoption of Edge Computing in 

India by enabling Edge AI applications. Edge AI allows data to be processed near sensors, cameras, 

machines, mobile devices, and IoT gateways rather than sending all data to centralized cloud servers. 

This improves speed, privacy, automation, and contextual decision-making. In India, Edge AI adoption 

is especially relevant for facial recognition, predictive maintenance, agriculture monitoring, medical 

diagnostics, traffic control, fraud detection, and smart retail analytics. The perceived usefulness of Edge 

AI is therefore high, but adoption may depend on availability of skilled professionals, affordable 

hardware, model optimization, cybersecurity readiness, and organizational willingness to invest in AI-

driven systems (Zhou et al. (2019). [11]; Wang et al. (2020). [12]; Hua et al. (2023). [56]). 

The Internet of Things is another major technology influencing Edge Computing adoption in India. IoT 

devices generate large volumes of real-time data in sectors such as manufacturing, energy, logistics, 

agriculture, healthcare, education, retail, banking, and public administration. If all IoT data is sent to 

distant cloud data centres, latency, bandwidth cost, and privacy concerns increase. Edge computing 

solves this problem by allowing local processing, filtering, storage, and analytics. Hence, organizations 

are more likely to adopt edge computing when they perceive that it improves IoT performance, reduces 

communication overhead, and supports faster decision-making (Yu et al. (2018). [49]; Hassan et al. 

(2018). [50]; Kong et al. (2023). [19]). 

Cloud-edge integration also plays an important role in technology adoption. Indian enterprises may not 

fully replace cloud computing with edge computing; instead, they are more likely to adopt hybrid cloud-

edge models where cloud systems manage large-scale storage and analytics, while edge systems handle 

real-time processing near the source. This hybrid model improves perceived ease of use because 

enterprises can extend existing cloud infrastructure rather than building completely new systems. 

However, adoption challenges may arise due to interoperability issues, vendor lock-in, data governance 

problems, cybersecurity threats, high deployment cost, and lack of common standards (Abbas et al. 

(2018). [10]; Mach & Becvar (2017). [16]; Xiao et al. (2019). [52]). 

Overall, Technology Adoption Model Analysis shows that the adoption of Edge Computing in India 

will depend on how strongly stakeholders perceive its usefulness, ease of deployment, cost-

effectiveness, compatibility with existing systems, security, and long-term strategic value. Emerging 

technologies such as 5G, IoT, AI, machine learning, cloud-edge orchestration, cybersecurity systems, 

digital twins, and Industry 4.0 platforms will accelerate adoption when they are integrated into practical 

business models such as Edge-as-a-Service, managed edge platforms, private 5G edge networks, and 

industry-specific edge solutions. Therefore, the future adoption of Edge Computing in India will be 

shaped not only by technological availability but also by affordability, skill development, policy 

support, ecosystem partnerships, and the ability of firms to demonstrate measurable business value 

(Venkatesh et al. (2003). [75]; Venkatesh et al. (2012). [76]; Kubiak et al. (2022). [23]). 

 

10.5 Impact Analysis: 

The Edge Computing industry has a significant impact on individuals by enabling faster, safer, and more 

personalized digital services. Since edge computing processes data closer to users and devices, it 

reduces delay and supports real-time applications such as wearable healthcare monitoring, mobile 

banking security, smart learning platforms, personalized retail services, and intelligent home 

automation. For individuals in India, this can improve access to digital services in healthcare, education, 

finance, and public welfare delivery, especially when combined with 5G, IoT, and AI-based decision 

systems. Edge computing also improves privacy by reducing the need to send all personal data to distant 

cloud servers, although privacy protection depends on proper security design and governance (Shi et al. 

(2016). [44]; Satyanarayanan (2017). [46]; Ray et al. (2019). [17]). 
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At the community level, edge computing can support smart villages, smart cities, local healthcare 

networks, intelligent traffic systems, public safety platforms, disaster response systems, and 

community-based digital infrastructure. In India, communities can benefit from edge-enabled services 

such as real-time traffic monitoring, smart energy management, water-quality monitoring, telemedicine, 

local surveillance, and public-service automation. Edge computing is especially useful in community-

level systems because it reduces dependence on distant cloud data centres and allows faster local 

decision-making. Studies on smart cities and IoT show that edge computing can improve 

responsiveness, resource efficiency, and service reliability in urban and community ecosystems (Yu et 

al. (2018). [49]; Hassan et al. (2018). [50]; Khan et al. (2020). [57]). 

At the societal level, the Edge Computing industry can accelerate digital transformation across 

manufacturing, healthcare, agriculture, education, logistics, banking, transportation, retail, and 

governance. It supports Industry 4.0 by enabling predictive maintenance, robotics, industrial 

automation, digital twins, and real-time quality monitoring. In healthcare, edge computing can improve 

remote diagnosis, patient monitoring, emergency response, and data-sensitive medical analytics. In 

agriculture, edge-enabled IoT can support weather-based advisory systems, crop monitoring, irrigation 

control, and supply-chain tracking. Thus, edge computing can contribute to productivity, inclusion, 

service quality, and economic modernization, while also creating demand for new skills in AI, 

networking, cybersecurity, cloud-edge architecture, and data analytics (Wang et al. (2020). [12]; Kubiak 

et al. (2022). [23]; Hua et al. (2023). [56]). 

However, the societal impact of edge computing is not entirely positive unless risks are properly 

managed. Distributed edge systems increase the number of devices, access points, and local data-

processing nodes, which may create cybersecurity vulnerabilities, surveillance risks, data misuse, 

algorithmic bias, and unequal access between digitally advanced and digitally backward regions. If rural 

and low-income communities are not included in edge infrastructure development, the technology may 

widen the digital divide. Therefore, the social value of edge computing in India depends on secure 

design, affordable infrastructure, open standards, ethical AI, regulatory supervision, and inclusive 

digital policy (Xiao et al. (2019). [52]; Taleb et al. (2017). [15]; Kong et al. (2023). [19]). 

At the level of humanity, edge computing contributes to the broader movement toward intelligent, 

decentralized, and sustainable digital civilization. It can support global challenges such as climate 

monitoring, disaster management, smart energy systems, connected healthcare, autonomous mobility, 

and sustainable urban development. By processing data near the source, edge computing can reduce 

unnecessary data transmission, improve energy efficiency in some applications, and support faster 

responses to human needs. At the same time, humanity must address ethical questions related to 

machine autonomy, privacy, surveillance, technological dependency, employment disruption, and 

responsible AI governance. Hence, the long-term human impact of the Edge Computing industry will 

depend on whether it is developed as a human-centred technology that balances innovation, security, 

inclusion, sustainability, and social responsibility (Zhou et al. (2019) [11]; Liu et al. (2019). [54]; Khan 

et al. (2020). [57]). 

11. ABCD ANALYSIS OF EDGE COMPUTING INDUSTRY FROM STAKEHOLDERS’ 

PERSPECTIVE : 

About ABCD Analysis: 

The ABCD Analysis Framework is a qualitative and quantitative strategic evaluation tool developed to 

systematically analyze a concept, system, technology, business model, strategy, or organizational 

practice from four critical dimensions: Advantages, Benefits, Constraints, and Disadvantages 

(ABCD). The framework was originally proposed by Aithal and colleagues as an innovative analytical 

methodology for studying business models, operational concepts, technologies, and organizational 

systems by identifying their positive and negative implications from multiple stakeholder perspectives. 

Unlike traditional frameworks that focus primarily on strengths and weaknesses, the ABCD framework 

provides a more comprehensive and structured evaluation by distinguishing immediate advantages from 

long-term benefits, while separately examining operational constraints and potential disadvantages. The 

framework has been successfully applied in the analysis of business strategies, higher education 

systems, technology adoption, organizational performance, research productivity models, and industry 

studies, demonstrating its flexibility and applicability across diverse domains. Furthermore, ABCD 

analysis can be extended through factor analysis and elemental analysis to generate deeper strategic 
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insights and support evidence-based decision-making, making it a valuable tool for exploratory, 

descriptive, and evaluative research in management, technology, and social sciences (Aithal (2016). 

[77]; Aithal, Shailashree, & Suresh Kumar (2015). [78]; Aithal (2017). [79]; Aithal (2021). [80]). 

 

11.1 Advantages of Edge Computing Industry  

(1) Advantages of Edge Computing Industry from Stakeholders’ Perspective: 

 

Table 7:  Advantages of Edge Computing Industry from Stakeholders’ Perspective 

S. 

No. 
Advantage 

Stakeholder 

Perspective 
Short Description 

1 
Ultra-Low 

Latency 

Processing 

End Users, 

Industries, 

Healthcare Providers 

Edge computing processes data near the source 

rather than in distant cloud servers, enabling real-

time responses for applications such as autonomous 

vehicles, telemedicine, industrial automation, and 

smart surveillance. This significantly improves 

operational efficiency and user experience (Shi et al., 

(2016). [44]). 

2 
Reduced 

Network 

Bandwidth Usage 

Telecom Operators, 

Enterprises, Cloud 

Providers 

By processing and filtering data locally, edge 

computing reduces the amount of data transmitted to 

centralized cloud data centers. This decreases 

network congestion and lowers communication costs 

for organizations (Yu et al. (2018). [49]). 

3 
Enhanced Data 

Privacy and 

Security 

Individuals, 

Government 

Agencies, Financial 

Institutions 

Sensitive information can be processed locally 

without transmitting all data to external cloud 

environments. This reduces exposure to data 

breaches and supports compliance with privacy 

regulations (Xiao et al. [2019). [52]). 

4 

Improved 

Reliability and 

Service 

Continuity 

Industries, Smart 

Cities, Critical 

Infrastructure 

Operators 

Edge nodes can continue functioning even when 

connectivity to central cloud systems is disrupted. 

This improves resilience in mission-critical 

applications such as energy systems, healthcare, and 

transportation networks (Satyanarayanan (2017). 

[46]). 

5 
Support for AI 

and Real-Time 

Analytics 

AI Developers, 

Enterprises, 

Technology 

Providers 

Edge computing enables AI models and machine 

learning algorithms to execute close to devices and 

sensors, allowing faster analytics and intelligent 

decision-making without cloud dependency (Wang 

et al. (2020). [12]). 

6 
Efficient 

Integration with 

IoT Ecosystems 

IoT Solution 

Providers, 

Manufacturing 

Firms, Smart City 

Administrators 

The growing number of IoT devices generates 

massive amounts of data. Edge computing efficiently 

manages this data through localized processing, 

thereby improving IoT performance and scalability 

(Hassan et al. (2018). [50]). 

7 
Facilitation of 

5G-Based 

Services 

Telecom 

Companies, Digital 

Service Providers, 

Consumers 

Edge computing complements 5G networks by 

providing localized computation and storage, 

enabling advanced applications such as augmented 

reality, virtual reality, smart factories, connected 

vehicles, and immersive digital experiences (Pham 

et al. (2020). [14]). 

8 
Creation of New 

Business 

Opportunities 

Startups, Cloud 

Providers, Telecom 

Operators, Investors 

The industry creates opportunities for innovative 

business models such as Edge-as-a-Service (EaaS), 

Edge AI platforms, private 5G networks, industrial 

automation solutions, and sector-specific digital 
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services, thereby stimulating entrepreneurship and 

economic growth (Taleb et al. (2017). [15]). 

 

11.2 Benefits Edge Computing Industry: 

Benefits of Edge Computing Industry from Stakeholders’ Perspective: 

 

Table 8: Benefits of Edge Computing Industry from Stakeholders’ Perspective 

S. 

No. 
Benefit 

Stakeholder 

Perspective 
Short Description 

1 
Improved 

Quality of User 

Experience 

End Users, 

Consumers, Mobile 

Users 

Edge computing reduces response time and service 

delays, resulting in smoother video streaming, 

online gaming, virtual reality experiences, smart 

applications, and real-time digital services. This 

enhances customer satisfaction and service quality 

(Satyanarayanan, (2017). [46]). 

2 

Higher Business 

Productivity and 

Operational 

Efficiency 

Enterprises, 

Manufacturing 

Firms, Service 

Organizations 

Real-time data processing and instant analytics 

enable faster decision-making, predictive 

maintenance, process automation, and operational 

optimization, thereby improving productivity and 

reducing downtime (Kubiak et al. (2022). [23] 

3 

Cost Savings 

through Reduced 

Data 

Transmission 

Enterprises, Telecom 

Operators, Cloud 

Service Providers 

By processing data locally, organizations reduce 

bandwidth consumption, cloud storage 

requirements, and network traffic costs. This creates 

long-term economic benefits for businesses and 

service providers (Yu et al., (2018). [49]). 

4 
Enhanced 

Healthcare 

Service Delivery 

Patients, Hospitals, 

Healthcare Providers 

Edge computing supports real-time patient 

monitoring, remote diagnostics, telemedicine, and 

rapid emergency response by processing health data 

near the point of care. This improves healthcare 

accessibility, efficiency, and patient outcomes 

(Rancea et al. (2024). [53]). 

5 

Support for 

Smart Cities and 

Community 

Development 

Municipal 

Authorities, 

Citizens, Urban 

Communities 

Smart traffic systems, public safety monitoring, 

intelligent energy management, waste management, 

and environmental monitoring become more 

effective through localized edge processing, 

benefiting urban governance and citizens (Khan et 

al. (2020). [57]). 

6 
Acceleration of 

Innovation and 

Entrepreneurship 

Startups, Technology 

Developers, 

Investors 

The Edge Computing industry creates opportunities 

for new products, services, Edge-AI solutions, IoT 

applications, private 5G services, and industry-

specific platforms, fostering innovation and startup 

ecosystem growth (Hua et al. (2023). [56]). 

7 

Improved 

Sustainability 

and Resource 

Optimization 

Governments, 

Environmental 

Agencies, Industries 

Localized processing reduces unnecessary data 

transfer and improves energy utilization in many 

applications. Smart energy systems, intelligent 

grids, and optimized industrial operations contribute 

to sustainability objectives (Yıldırım et al. (2025). 

[58]). 

8 

Creation of 

Employment and 

Skill 

Development 

Opportunities 

Workforce, 

Educational 

Institutions, 

Technology 

Professionals 

The expansion of Edge Computing generates 

demand for professionals in AI, cybersecurity, IoT, 

networking, cloud-edge orchestration, software 

development, and data analytics, thereby creating 

high-value employment opportunities and 
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promoting digital skill development (Wang et al. 

(2020). [12]). 

 

11.3 Constraints of Edge Computing Industry  

Constraints of Edge Computing Industry from Stakeholders’ Perspective: 

 

Table 9: Constraints of Edge Computing Industry from Stakeholders’ Perspective 

S. 

No. 
Constraint 

Stakeholder 

Perspective 
Short Description 

1 

High 

Infrastructure 

and Deployment 

Cost 

Telecom Operators, 

Startups, 

Enterprises 

Edge computing requires distributed infrastructure 

such as edge servers, gateways, micro data centers, 

networking equipment, and management platforms. 

The significant capital investment required for 

deployment and maintenance acts as a constraint, 

particularly for startups and small enterprises (Mach 

& Becvar (2017). [16]). 

2 

Limited 

Computing and 

Storage 

Resources at 

Edge Nodes 

Service Providers, 

Application 

Developers, 

Enterprises 

Unlike centralized cloud data centers, edge nodes 

possess limited processing power, memory, and 

storage capacity. This restricts the execution of 

highly complex applications and large-scale data 

analytics directly at the edge (Shi et al. (2016). 

[44]). 

3 

Complex 

Resource 

Management and 

Orchestration 

Cloud Providers, 

Network Operators, 

IT Administrators 

Managing thousands of geographically distributed 

edge devices and coordinating workloads among 

cloud, fog, and edge environments is technically 

challenging. Efficient orchestration remains a major 

operational constraint (Mao et al. (2017). [48]). 

4 

Interoperability 

and 

Standardization 

Issues 

Technology 

Vendors, 

Enterprises, 

Industry Ecosystem 

Partners 

The Edge Computing industry involves multiple 

vendors, hardware architectures, communication 

protocols, and software platforms. Lack of 

universally accepted standards can hinder seamless 

integration and large-scale deployment (Pham et al. 

(2020). [14]). 

5 

Cybersecurity 

and Privacy 

Management 

Challenges 

Governments, 

Financial 

Institutions, 

Healthcare 

Providers, End 

Users 

Distributed edge infrastructures create numerous 

attack surfaces due to the large number of connected 

devices and edge nodes. Securing these systems 

requires sophisticated security mechanisms and 

continuous monitoring, increasing operational 

complexity (Xiao et al. (2019). [52]). 

6 
Dependence on 

Reliable Network 

Connectivity 

Telecom 

Companies, Smart 

City Operators, IoT 

Service Providers 

Although edge computing reduces cloud 

dependency, many applications still require 

synchronization with cloud platforms and 

centralized databases. Poor network infrastructure 

or connectivity disruptions can affect service quality 

and data consistency (Abbas et al. (2018). [10]). 

7 
Shortage of 

Skilled Human 

Resources 

Industry, 

Educational 

Institutions, 

Employers 

The industry requires expertise in AI, IoT, 

cybersecurity, cloud-edge orchestration, 

networking, distributed computing, and data 

analytics. The shortage of multidisciplinary 

professionals limits large-scale adoption and 

implementation (Wang et al. (2020). [12]). 
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8 

Regulatory, 

Governance, and 

Compliance 

Complexity 

Governments, 

Regulators, 

Enterprises 

Data localization requirements, privacy regulations, 

cross-border data management policies, and 

industry-specific compliance obligations create 

governance challenges. Organizations must 

continuously adapt to evolving legal and regulatory 

frameworks (Taleb et al. (2017). [15]). 

 

11.4 Disadvantages of Edge Computing Industry  

(4) Disadvantages of Edge Computing Industry from Stakeholders’ Perspective 

Table 10: Disadvantages of Edge Computing Industry from Stakeholders’ Perspective 

S. 

No. 
Disadvantage 

Stakeholder 

Perspective 
Short Description 

1 

Increased 

Cybersecurity 

Exposure 

End Users, 

Enterprises, 

Government 

Agencies 

Unlike centralized cloud environments, edge 

computing distributes processing across numerous 

devices, gateways, and edge nodes. This increases 

the attack surface and creates greater vulnerability to 

malware attacks, unauthorized access, device 

tampering, and cyber intrusions (Xiao et al. (2019). 

[52]). 

2 

Data Fragmentation 

and Management 

Complexity 

Enterprises, Cloud 

Providers, Data 

Administrators 

Data is generated and processed at multiple 

distributed locations, making data synchronization, 

governance, consistency, backup, and lifecycle 

management more difficult than in centralized 

systems (Shi et al. (2016). [44]). 

3 
Higher Maintenance 

Burden 

Telecom Operators, 

Infrastructure 

Providers, 

Enterprises 

Distributed edge nodes require continuous 

monitoring, software updates, hardware 

maintenance, fault management, and security 

patching. This increases operational workload and 

long-term maintenance expenses (Mach & Becvar, 

(2017). [16]). 

4 

Uneven 

Infrastructure 

Availability 

Rural Communities, 

Small Businesses, 

Developing Regions 

The effectiveness of edge computing depends on 

supporting infrastructure such as reliable power 

supply, broadband connectivity, 5G networks, and 

local edge facilities. Regions lacking such 

infrastructure may not fully benefit from edge 

technologies, thereby widening digital disparities 

(Satyanarayanan (2017). [46]). 

5 
Potential Vendor 

Lock-In 

Enterprises, 

Startups, Public 

Organizations 

Many edge computing solutions are developed 

around proprietary platforms, hardware ecosystems, 

and software frameworks. Dependence on a specific 

vendor may limit flexibility, increase switching 

costs, and reduce interoperability among systems 

(Pham et al. (2020). [14]). 

6 

Limited Scalability 

Compared to 

Centralized Cloud 

Systems 

Large Enterprises, 

Data-Intensive 

Organizations 

Although edge computing improves local 

processing, large-scale applications generating 

massive volumes of data may still require cloud 

support. Scaling distributed edge infrastructure 
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across multiple locations can be more complex than 

expanding centralized cloud resources (Abbas et al. 

(2018). [10]). 

7 

Risk of Privacy 

Violations through 

Local Surveillance 

Individuals, 

Communities, Civil 

Society 

Organizations 

Edge-enabled surveillance systems, facial 

recognition platforms, smart cameras, and 

behavioural monitoring applications may create 

concerns regarding privacy, ethical use of data, and 

potential misuse of personal information if 

appropriate governance mechanisms are absent 

(Zhou et al. (2019). [11]). 

8 

Rapid Technology 

Obsolescence and 

Upgrade Costs 

Investors, 

Enterprises, 

Technology Vendors 

The Edge Computing industry evolves rapidly due to 

continuous advancements in AI, IoT, 5G, 

semiconductors, and cybersecurity technologies. 

Organizations may face frequent upgrade 

requirements, shorter technology life cycles, and 

recurring investment costs to remain competitive 

(Wang et al. (2020). [12]). 

12. CHALLENGES AND CRITICAL ISSUES : 

12.1 Cybersecurity Risks: 

Cybersecurity is one of the most critical challenges in the Edge Computing industry because 

computation, storage, and analytics are distributed across numerous edge devices, gateways, micro data 

centres, mobile base stations, sensors, and IoT nodes. Unlike centralized cloud systems, edge 

environments expand the attack surface because every connected device may become a possible entry 

point for cyberattacks. Common risks include malware injection, unauthorized access, denial-of-service 

attacks, side-channel attacks, identity spoofing, device tampering, and insecure communication 

between edge and cloud layers. In India, where edge computing is expected to support digital payments, 

smart cities, healthcare systems, public surveillance, logistics, and industrial automation, weak edge 

security may create serious operational, financial, and national-security risks. Therefore, cybersecurity-

by-design, authentication, encryption, access control, intrusion detection, secure firmware updates, and 

continuous monitoring are essential for large-scale adoption of edge systems (Xiao et al. (2019). [52]; 

Shi et al. (2016). [44]; Abbas et al. (2018). [10]). 

 

12.2 Data Privacy and Governance: 

Data privacy and governance are major concerns because edge computing processes sensitive data 

closer to individuals, machines, cameras, vehicles, hospitals, factories, and public infrastructure. 

Although localized processing can reduce the need to transfer personal data to distant cloud servers, it 

also creates risks related to fragmented data storage, unclear ownership, local surveillance, weak 

consent mechanisms, and inconsistent data governance practices. In sectors such as healthcare, banking, 

education, smart cities, and e-governance, edge systems may handle personal, biometric, financial, and 

behavioural data. In India, the adoption of edge computing must therefore be aligned with privacy laws, 

data localization requirements, sector-specific compliance norms, ethical AI principles, and transparent 

governance frameworks. Without strong governance, edge computing may lead to misuse of citizen 

data, algorithmic bias, unauthorized profiling, and loss of public trust (Satyanarayanan (2017). [46]; 

Ray et al. (2019). [17]; Xiao et al. (2019). [52]). 

 

12.3 High Infrastructure Cost: 

The Edge Computing industry requires heavy investment in distributed infrastructure, including edge 

servers, sensors, gateways, AI accelerators, edge data centres, networking systems, cybersecurity tools, 

5G connectivity, cooling systems, power backup, and cloud-edge orchestration platforms. This creates 

a high entry barrier for startups, small enterprises, public institutions, and rural service providers. In 

India, the cost challenge becomes more serious because edge infrastructure must be deployed across 
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geographically diverse areas, including urban, semi-urban, rural, industrial, and remote regions. 

Telecom operators, cloud providers, and enterprises may need to invest continuously in hardware 

upgrades, software platforms, skilled professionals, maintenance, and security systems. Therefore, cost-

effective business models such as Edge-as-a-Service, shared edge infrastructure, telecom-cloud 

partnerships, and public-private collaboration are necessary for wider industry adoption (Mach & 

Becvar (2017). [16]; Mao et al. (2017). [13]; Taleb et al. (2017). [15]). 

 

12.4 Scalability Issues: 

Scalability is another important challenge because edge computing systems must support millions of 

IoT devices, sensors, mobile users, industrial machines, smart vehicles, cameras, and real-time 

applications. Unlike centralized cloud systems, where additional computing resources can be added 

within large data centres, edge computing requires distributed scaling across multiple locations. This 

makes workload management, resource allocation, service migration, synchronization, and data 

consistency more complex. In India, future edge computing applications in smart cities, agriculture, 

manufacturing, transportation, healthcare, and public administration may generate massive real-time 

data streams. If edge systems are not designed with scalable architecture, they may suffer from 

congestion, uneven performance, poor reliability, and inefficient resource utilization. Hence, scalable 

orchestration, distributed resource management, virtualization, containerization, and AI-based 

workload allocation are required (Yu et al. (2018). [9]; Mao et al. (2017). [13]; Kong et al. (2023). [19]). 

 

12.5 Lack of Standardization: 

Lack of standardization is a major barrier to the growth of the Edge Computing industry because the 

ecosystem consists of multiple hardware vendors, telecom operators, cloud platforms, AI providers, IoT 

manufacturers, cybersecurity vendors, and application developers. Differences in protocols, interfaces, 

data formats, device architectures, orchestration tools, and platform APIs can create interoperability 

problems. In India, enterprises may hesitate to adopt edge computing if they fear vendor lock-in, system 

incompatibility, or difficulty in integrating edge platforms with existing cloud, ERP, IoT, and 

cybersecurity systems. Standardization is also important for security, service quality, data exchange, 

network slicing, device certification, and regulatory compliance. Therefore, open standards, common 

reference architectures, interoperable APIs, and industry-wide technical guidelines are necessary for 

sustainable growth of the edge ecosystem (Taleb et al. (2017). [15]; Pham et al. (2020). [14]; Hamdan 

et al. (2020). [18]). 

 

12.6 Regulatory Challenges:  

Regulatory challenges arise because edge computing operates at the intersection of cloud computing, 

telecommunications, artificial intelligence, IoT, cybersecurity, data protection, and sector-specific 

digital services. In India, edge computing may be used in regulated sectors such as healthcare, banking, 

transportation, education, defence, smart governance, and public safety. This creates compliance issues 

related to data localization, cross-border data flow, surveillance governance, liability for automated 

decisions, cybersecurity standards, AI accountability, and service-level obligations. Regulatory 

uncertainty may delay investment because firms require clarity on data ownership, platform 

responsibility, security certification, and legal accountability. Therefore, the Indian Edge Computing 

industry needs balanced regulation that protects citizens and critical infrastructure while still 

encouraging innovation, entrepreneurship, telecom-cloud collaboration, and digital transformation 

(Pham et al. (2020). [14]; Xiao et al. (2019). [52]; Kong et al. (2023). [19]). 

 

12.7 Energy Consumption and Sustainability Issues: 

Although edge computing can reduce unnecessary data transmission to distant cloud servers, it can also 

increase total energy consumption if thousands of distributed edge nodes, micro data centres, sensors, 

and AI devices are deployed without energy-efficient design. Edge AI applications, video analytics, 

smart surveillance, industrial automation, and real-time data processing may require continuous 

computation at local nodes. In India, where digital infrastructure is expanding rapidly, energy 

consumption, cooling requirements, e-waste, hardware replacement, and carbon footprint must be 

considered seriously. Sustainable edge computing requires low-power processors, energy-aware task 

scheduling, renewable energy integration, efficient cooling, lifecycle management of devices, and green 
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data-centre practices. Without sustainability planning, the environmental cost of edge expansion may 

reduce its long-term social value (Wang et al. (2020). [12]; Hua et al. (2023). [56]; Yıldırım et al. (2025). 

[58]). 

 

Overall, the challenges and critical issues of the Edge Computing industry show that its growth depends 

not only on technological innovation but also on secure architecture, responsible governance, affordable 

infrastructure, scalable design, interoperable standards, regulatory clarity, and sustainability-focused 

deployment. For India, edge computing offers strong opportunities in AI-driven services, 5G 

applications, smart cities, healthcare, manufacturing, logistics, agriculture, and digital governance. 

However, these opportunities can be realized only when stakeholders such as government agencies, 

telecom companies, cloud providers, enterprises, startups, academic institutions, and civil society work 

together to build a secure, inclusive, affordable, and sustainable edge ecosystem (Shi et al. (2016). [44]; 

Satyanarayanan (2017). [46]; Wang et al. (2020). [12]; Kong et al. (2023). [19]). 

13. FUTURE OPPORTUNITIES AND EMERGING TRENDS : 

13.1 Edge AI: 

Edge AI is one of the most important future opportunities in the Edge Computing industry because it 

enables artificial intelligence models to operate near devices, sensors, cameras, machines, vehicles, and 

mobile users rather than depending entirely on centralized cloud servers. This trend will support real-

time decision-making in smart manufacturing, healthcare diagnosis, intelligent surveillance, 

autonomous vehicles, agriculture monitoring, retail analytics, and smart-city governance. In India, Edge 

AI can become highly useful because it reduces latency, improves privacy, lowers bandwidth usage, 

and enables intelligent services in both urban and rural environments. As edge intelligence brings AI to 

the “last mile,” it will strengthen digital transformation by combining local data processing with 

machine learning-based automation (Zhou et al. (2019). [11]; Wang et al. (2020). [12]; Hua et al. (2023). 

[56]). 

 

13.2 Quantum Edge Computing: 

Quantum Edge Computing is an emerging futuristic trend that combines quantum computing 

capabilities with edge and cloud-edge architectures. Although the technology is still in its early stage, 

it has potential to support complex optimization, secure communication, quantum sensing, 

cryptography, and high-speed problem-solving in distributed environments. For industries such as 

defence, healthcare, logistics, financial modelling, smart grids, and autonomous systems, quantum-edge 

integration may provide faster computation for selected complex tasks that are difficult for classical 

edge devices. In the Indian context, future research in quantum technologies, 5G/6G networks, and edge 

systems can create opportunities for secure digital infrastructure and advanced industrial applications. 

However, this area requires further development in hardware availability, quantum-safe security, 

integration standards, and practical deployment models (Passian et al. (2022). [81]; Karakaya et al. 

(2024). [82]). 

 

13.3 Federated Learning: 

Federated Learning is a major emerging trend in edge computing because it allows machine learning 

models to be trained across distributed edge devices without transferring raw data to a central server. 

This is highly relevant for privacy-sensitive sectors such as healthcare, banking, education, smart 

mobility, public governance, and industrial IoT. In India, federated learning can help organizations build 

AI systems using distributed local data while reducing privacy risks and supporting data localization 

requirements. It is also useful for mobile edge networks where user devices, sensors, and gateways 

collaboratively improve AI models. However, challenges such as device heterogeneity, communication 

cost, model accuracy, security attacks, and resource limitations must be addressed before large-scale 

adoption (Lim et al. (2020). [83]; Abreha et al. (2022). [84]; Brecko et al. (2022). [85]). 

 

13.4 Smart Autonomous Systems: 

Smart autonomous systems represent a major growth opportunity for the Edge Computing industry 

because autonomous vehicles, drones, robots, smart factories, intelligent traffic systems, and automated 

warehouses require real-time perception, decision-making, and control. These systems cannot rely only 
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on distant cloud data centres because even small delays may affect safety and performance. Edge 

computing provides the low-latency processing required for computer vision, sensor fusion, navigation, 

predictive maintenance, and local control. In India, smart autonomous systems can support logistics, 

agriculture, disaster management, industrial automation, urban transport, defence applications, and 

healthcare robotics. Future growth will depend on the integration of edge computing with AI, IoT, 5G, 

digital twins, and cyber-physical systems (Liu et al. (2019). [54]; Khan et al. (2020). [57]; Kubiak et al. 

(2022). [23]). 

 

13.5 Green Edge Computing: 

Green Edge Computing is gaining importance because the expansion of edge devices, micro data 

centres, IoT networks, and AI workloads may increase energy consumption and electronic waste if not 

designed sustainably. Green edge computing focuses on energy-efficient processors, low-power AI 

models, renewable-energy-supported edge nodes, intelligent workload scheduling, efficient cooling, 

and lifecycle management of devices. In India, green edge computing has strong relevance for smart 

grids, energy management, agriculture, transportation, and sustainable urban development. It can reduce 

unnecessary data transmission, optimize local resources, and support environmental monitoring. 

However, sustainability benefits will be achieved only if edge infrastructure is planned with energy-

aware architecture, carbon reduction strategies, and responsible e-waste management (Wang et al. 

(2020). [12]; Hua et al. (2023). [56]; Yıldırım et al. (2025). [58]). 

 

13.6 Future Industry Forecasts: 

The future of the Edge Computing industry is expected to be shaped by the convergence of AI, 5G, IoT, 

cloud-edge orchestration, federated learning, cybersecurity, private networks, and sector-specific digital 

platforms. In India, the industry is likely to grow through smart cities, Industry 4.0, healthcare 

digitization, digital public infrastructure, fintech security, logistics automation, agriculture technology, 

and intelligent governance. Telecom operators may become major edge infrastructure providers, while 

cloud companies may expand hybrid cloud-edge platforms. Startups may find opportunities in Edge AI, 

industrial IoT, cybersecurity, smart surveillance, healthcare analytics, and managed edge services. The 

future industry structure will therefore be ecosystem-driven, requiring collaboration among telecom 

companies, cloud providers, AI firms, hardware vendors, government agencies, universities, and 

enterprises (Shi et al. (2016). [44]; Satyanarayanan (2017). [46]; Taleb et al. (2017). [15]; Pham et al. 

(2020). [14]; Kong et al. (2023). [19]). 

 

Overall, emerging trends indicate that the Edge Computing industry will move from basic latency 

reduction toward intelligent, autonomous, privacy-preserving, secure, and sustainable digital 

infrastructure. Edge AI will enable real-time intelligence, federated learning will support privacy-

preserving AI, quantum-edge computing may open new possibilities for high-performance secure 

computing, autonomous systems will create new industrial use cases, and green edge computing will 

address sustainability concerns. For India, these trends create strong opportunities for digital 

transformation, technological self-reliance, startup growth, smart infrastructure, and inclusive 

innovation, provided that challenges related to cost, skills, standards, cybersecurity, and regulation are 

effectively addressed (Zhou et al. (2019). [11]; Xiao et al. (2019). [52]; Wang et al. (2020). [12]; Hua 

et al. (2023). [56]). 

14. FINDINGS AND DISCUSSION : 

14.1 Key Insights from Industry Analysis: 

The analysis of the Edge Computing industry reveals that it has evolved from a supporting computing 

architecture into a strategic digital infrastructure industry that underpins AI-driven, IoT-enabled, and 

5G-connected ecosystems. The industry is increasingly becoming a critical enabler of real-time data 

processing, intelligent automation, decentralized decision-making, and low-latency service delivery. 

The convergence of edge computing with Artificial Intelligence (AI), Internet of Things (IoT), cloud 

computing, and 5G networks has significantly expanded its application domains, including smart 

manufacturing, healthcare, transportation, agriculture, smart cities, logistics, financial services, and 

public governance. The literature consistently indicates that the primary value proposition of edge 

computing lies in reducing latency, optimizing bandwidth utilization, improving responsiveness, and 
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enhancing data privacy while supporting scalable digital transformation initiatives (Shi et al. (2016). 

[44]; Satyanarayanan (2017). [46]; Yu et al. (2018). [49]). 

A second key insight is that Edge AI is emerging as the most influential growth driver within the 

industry. Rather than merely processing data locally, modern edge systems increasingly incorporate 

machine learning and deep learning capabilities that enable intelligent real-time decision-making. This 

shift from simple edge processing to intelligent edge computing creates opportunities for predictive 

maintenance, autonomous systems, smart surveillance, industrial robotics, precision agriculture, and 

personalized healthcare. Research suggests that the future competitive advantage of edge computing 

firms will depend not only on infrastructure capabilities but also on their ability to integrate AI services, 

edge analytics, and intelligent automation into business solutions (Zhou et al. (2019). [11]; Wang et al. 

(2020). [12]; Hua et al. (2023). [56]). 

Another important finding is that the industry exhibits strong ecosystem dependency. Unlike 

conventional technology sectors, edge computing requires collaboration among telecom operators, 

cloud providers, semiconductor manufacturers, AI developers, cybersecurity firms, IoT solution 

providers, regulators, and enterprise customers. Consequently, value creation in the industry is 

ecosystem-driven rather than organization-centric. The study also identifies cybersecurity, privacy 

management, interoperability, infrastructure investment, and regulatory uncertainty as major barriers to 

large-scale deployment. Therefore, future industry success will depend on coordinated ecosystem 

development and strategic partnerships rather than isolated technological innovation (Taleb et al. 

(2017). [15]; Pham et al. (2020). [14]; Kong et al. (2023). [19]). 

 

14.2 Comparative Interpretation of Frameworks: 

The application of multiple analytical frameworks provides a comprehensive understanding of the Edge 

Computing industry. The SWOC Analysis highlights strong technological strengths such as low-latency 

processing, AI integration, and decentralized intelligence while identifying challenges such as 

cybersecurity risks, infrastructure costs, and interoperability issues. The PESTLE Analysis 

demonstrates that technological factors and economic opportunities strongly support industry growth, 

whereas legal, environmental, and regulatory factors require careful management. Together, these 

frameworks indicate that while technological readiness is advancing rapidly, institutional and 

governance mechanisms are still evolving to support large-scale deployment (Shi et al. (2016). [44]; 

Xiao et al. (2019). [52]; Wang et al. (2020). [12]). 

Porter’s Five Forces Analysis reveals that the industry is characterized by moderate-to-high competitive 

rivalry, significant supplier influence, increasing buyer bargaining power, and relatively high entry 

barriers due to infrastructure requirements and technological complexity. In contrast, the ABCD 

Analysis Framework identifies substantial advantages and benefits such as operational efficiency, 

innovation opportunities, and improved service delivery, while simultaneously highlighting constraints 

and disadvantages related to cost, security, governance, and resource management. The Technology 

Adoption Model Analysis further suggests that adoption is primarily driven by perceived usefulness, 

particularly in AI, IoT, healthcare, and industrial applications, while ease of deployment, security 

assurance, and affordability influence adoption decisions. Collectively, these frameworks indicate that 

technological value alone is insufficient; sustainable industry growth requires balanced management of 

technical, economic, regulatory, and social factors (Davis (1989). [74]; Venkatesh et al. (2003). [75]; 

Aithal (2016). [77]). 

 

14.3 Strategic Implications: 

The findings have several important strategic implications for industry participants. Telecom operators 

should view edge computing as a strategic extension of 5G infrastructure rather than merely a 

connectivity service. By integrating multi-access edge computing capabilities with network services, 

telecom companies can create new revenue streams through Edge-as-a-Service, private 5G 

deployments, and industry-specific digital platforms. Similarly, cloud service providers must 

increasingly adopt hybrid cloud-edge architectures to maintain relevance in latency-sensitive 

applications while leveraging their existing cloud ecosystems (Taleb et al. (2017). [15]; Pham et al. 

(2020). [14]) 

For enterprises and industrial users, the strategic implication is the need to redesign digital 

transformation initiatives around decentralized intelligence. Organizations adopting edge computing 
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should integrate AI, IoT, cybersecurity, and real-time analytics into their operational models. 

Furthermore, startups and technology developers can benefit by focusing on niche applications such as 

healthcare analytics, smart agriculture, industrial automation, autonomous systems, cybersecurity 

services, and edge AI platforms. Governments and policymakers, meanwhile, should establish clear 

standards, privacy frameworks, and cybersecurity regulations to foster innovation while protecting 

public interests. Investment in digital skills, research infrastructure, and public-private partnerships will 

also be critical for long-term competitiveness, particularly in emerging economies such as India (Khan 

et al. (2020). [57]; Kubiak et al. (2022). [23]; Hua et al. (2023). [56]). 

 

14.4 Industry Transformation Insights: 

The Edge Computing industry is fundamentally transforming the architecture of digital systems by 

shifting intelligence from centralized cloud environments to distributed computing ecosystems. This 

transformation represents a movement from cloud-centric computing toward intelligent, decentralized, 

context-aware computing environments capable of supporting real-time interactions among people, 

machines, devices, and systems. The industry is therefore not merely an extension of cloud computing 

but a foundational component of next-generation digital infrastructure supporting Industry 4.0, Society 

5.0, smart cities, autonomous mobility, digital healthcare, and intelligent governance systems 

(Satyanarayanan (2017). [46]; Zhou et al. (2019). [11]; Khan et al. (2020). [57]). 

Looking forward, the industry is expected to evolve toward Edge AI, federated learning, green edge 

computing, quantum-edge integration, autonomous systems, and 6G-enabled intelligent networks. 

These developments will create new opportunities for innovation, entrepreneurship, economic growth, 

and societal advancement. However, the transformation will also require addressing cybersecurity 

threats, privacy concerns, ethical AI challenges, sustainability issues, and governance complexities. The 

findings therefore suggest that the future success of the Edge Computing industry will depend on its 

ability to balance technological advancement with security, inclusiveness, environmental responsibility, 

and regulatory compliance. As AI and 5G continue to mature, edge computing is likely to become one 

of the most influential digital infrastructure industries of the coming decade, reshaping how data is 

processed, decisions are made, and services are delivered across the global economy (Wang et al. 

(2020). [12]; Kong et al. (2023). [19]; Yıldırım et al. (2025). [58]). 

15. RECOMMENDATIONS : 

15.1  Strategic Recommendations for Industry Players: 

(1) Develop ecosystem-based partnerships: Edge computing firms should collaborate with 

telecom operators, cloud providers, AI companies, IoT vendors, cybersecurity firms, and 

system integrators because edge computing value creation depends on coordinated 

infrastructure and service ecosystems (Taleb et al. (2017). [15]; Pham et al. (2020). [14]). 

(2) Focus on industry-specific solutions: Companies should design customized edge solutions 

for manufacturing, healthcare, agriculture, logistics, smart cities, retail, and banking, as these 

sectors require low-latency, real-time, and data-sensitive applications (Ray et al. (2019). [17]; 

Kubiak et al. (2022). [23]). 

(3) Adopt Edge-as-a-Service business models: Industry players should offer flexible service 

models such as managed edge platforms, private 5G edge services, and AI-enabled edge 

analytics to reduce adoption barriers for enterprises (Mach & Becvar (2017). [16]; Taleb et al. 

(2017). [15]). 

(4) Strengthen cybersecurity as a core value proposition: Since edge systems increase the 

number of attack surfaces, vendors should provide built-in authentication, encryption, intrusion 

detection, secure firmware updates, and privacy-preserving architectures (Xiao et al. (2019). 

[52]). 

(5) Invest in scalable cloud-edge architecture: Firms should integrate edge infrastructure with 

centralized cloud platforms to support both real-time local processing and large-scale analytics, 

storage, and orchestration (Shi et al. (2016). [44]; Satyanarayanan (2017). [46]). 

 

15.2  Technology Adoption Recommendations: 

(1) Prioritize high-value use cases: Organizations should first adopt edge computing in 

applications where latency, privacy, reliability, and real-time analytics are critical, such as 
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predictive maintenance, telemedicine, surveillance, autonomous systems, and smart energy (Yu 

et al. (2018). [49]; Khan et al. (2020). [57]). 

(2) Integrate Edge AI capabilities: Enterprises should deploy machine learning and deep learning 

models at the edge to enable intelligent automation, faster decision-making, and reduced cloud 

dependency (Zhou et al. (2019). [11]; Wang et al. (2020). [12]; Hua et al. (2023). [56]). 

(3) Use hybrid cloud-edge deployment: Businesses should not treat edge computing as a 

replacement for cloud computing; instead, they should adopt hybrid architectures where cloud 

supports large-scale storage and edge supports real-time processing (Satyanarayanan (2017). 

[46]; Abbas et al. (2018). [10]). 

(4) Promote federated learning for privacy-sensitive sectors: Healthcare, finance, education, 

and governance sectors should use federated learning to train AI models across distributed 

devices without transferring sensitive raw data (Lim et al. (2020). [81]; Abreha et al. (2022). 

[82]). 

(5) Build internal technical skills: Organizations should train professionals in IoT, AI, 

cybersecurity, edge orchestration, networking, and data governance to improve adoption 

readiness and reduce dependence on external vendors (Wang et al. (2020). [12]). 

 

15.3  Sustainability Recommendations: 

(1) Adopt energy-efficient edge infrastructure: Edge data centres, gateways, and devices should 

use low-power processors, intelligent cooling, and energy-aware workload scheduling to reduce 

power consumption (Hua et al. (2023). [56]; Yıldırım et al. (2025). [58]). 

(2) Use green edge computing principles: Industry players should design systems that reduce 

unnecessary data transmission, optimize local processing, and minimize carbon footprint across 

distributed infrastructure (Wang et al. (2020). [12]). 

(3) Integrate renewable energy sources: Edge nodes in smart cities, rural areas, industrial 

clusters, and public infrastructure should be supported through solar or hybrid renewable power 

systems wherever feasible (Yıldırım et al. (2025). [58]). 

(4) Manage e-waste responsibly: Since edge infrastructure involves large numbers of sensors, 

devices, processors, and gateways, companies should adopt circular economy practices such as 

repair, reuse, recycling, and responsible disposal (Khan et al. (2020). [57]). 

(5) Support sustainable smart infrastructure: Edge computing should be applied to smart grids, 

water management, traffic control, precision agriculture, and environmental monitoring to 

contribute to sustainability goals (Yu et al. (2018). [49]; Yıldırım et al. (2025). [58]). 

 

15.4 Policy Recommendations: 

(1) Create national edge computing standards: Policymakers should encourage interoperable 

standards for devices, platforms, APIs, security protocols, and data exchange to reduce vendor 

lock-in and improve ecosystem development (Pham et al. (2020). [14]; Hamdan et al. (2020). 

[18]). 

(2) Strengthen cybersecurity regulation: Governments should establish clear cybersecurity 

requirements for edge devices, IoT systems, critical infrastructure, smart cities, healthcare 

platforms, and financial applications (Xiao et al. (2019). [52]). 

(3) Support digital infrastructure investment: Public-private partnerships should be promoted 

to expand edge infrastructure, 5G connectivity, rural broadband, smart-city platforms, and local 

data-processing facilities (Taleb et al. (2017). [x]; Pham et al. (2020). [14]). 

(4) Ensure responsible data governance: Policies should clarify data ownership, consent, data 

localization, privacy protection, algorithmic accountability, and ethical use of edge-enabled AI 

systems (Ray et al. (2019). [17]; Xiao et al. (2019). [52]). 

(5) Promote research, innovation, and startups: Government agencies should support edge 

computing research labs, startup incubation, pilot projects, university-industry collaboration, 

and indigenous hardware/software development (Kong et al. (2023). [19]). 

 

15.5  Recommendations for Future Research: 
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(1) Study India-specific edge computing business models: Future research should examine 

Edge-as-a-Service, private 5G edge networks, AI-at-the-edge platforms, and telecom-cloud 

partnership models in the Indian context (Taleb et al. (2017). [15]; Pham et al. (2020). [14]). 

(2) Explore sector-wise adoption barriers: Researchers should study adoption challenges in 

healthcare, manufacturing, agriculture, smart cities, banking, education, and public governance 

(Ray et al. (2019). [17]; Kubiak et al. (2022). [23]). 

(3) Examine cybersecurity and privacy frameworks: Future studies should develop practical 

security and governance models for distributed edge systems, especially in privacy-sensitive 

sectors (Xiao et al. (2019). [52]).  

(4) Investigate sustainability impacts: More empirical research is needed on the energy 

consumption, carbon footprint, e-waste, and lifecycle sustainability of large-scale edge 

infrastructure (Wang et al. (2020). [12]; Yıldırım et al. (2025). [58]). 

(5) Analyze emerging technologies: Future research should investigate Edge AI, federated 

learning, quantum edge computing, 6G-enabled edge networks, autonomous systems, and green 

edge computing as next-generation research directions (Zhou et al. (2019). [11]; Hua et al. 

(2023). [56]; Kong et al. (2023). [19]). 

16. CONCLUSION : 

Edge Computing has emerged as one of the most transformative digital infrastructure industries of the 

Fourth Industrial Revolution, serving as a critical bridge between centralized cloud computing and real-

time intelligent applications. This study analyzed the Edge Computing industry through multiple 

strategic and technological perspectives, including its ecosystem structure, business models, 

technological innovations, market dynamics, stakeholder interactions, and future growth opportunities 

in the era of Artificial Intelligence (AI) and 5G. The findings reveal that the convergence of Edge 

Computing with AI, IoT, cloud computing, and 5G networks has fundamentally changed how data is 

processed, managed, and utilized across industries. By enabling decentralized intelligence, ultra-low 

latency processing, improved bandwidth utilization, enhanced privacy, and real-time decision-making, 

edge computing has become an essential enabler of digital transformation in sectors such as 

manufacturing, healthcare, transportation, agriculture, logistics, energy management, smart cities, and 

public governance. The industry analysis further demonstrates that Edge Computing is evolving beyond 

a technological architecture into a comprehensive business ecosystem supported by telecom operators, 

cloud providers, semiconductor manufacturers, AI developers, cybersecurity firms, startups, and 

enterprise users. 

The application of analytical frameworks such as SWOC Analysis, PESTLE Analysis, Porter’s Five 

Forces Analysis, ABCD Analysis, Technology Adoption Model Analysis, Impact Analysis, and Value 

Chain Analysis provides a multidimensional understanding of the industry's current status and future 

trajectory. The study identifies significant strengths and opportunities including Edge AI, federated 

learning, autonomous systems, intelligent industrial automation, and smart infrastructure development. 

At the same time, critical challenges such as cybersecurity threats, privacy concerns, interoperability 

issues, infrastructure investment requirements, regulatory uncertainty, and sustainability pressures 

remain important barriers to large-scale adoption. The findings suggest that long-term industry success 

will depend on ecosystem collaboration, technological standardization, secure architecture design, 

responsible governance, sustainable infrastructure development, and continuous innovation. 

Furthermore, the industry’s evolution toward intelligent edge platforms, hybrid cloud-edge ecosystems, 

and AI-driven decentralized computing indicates a shift from connectivity-centric digital systems to 

intelligence-centric digital ecosystems. 

Looking ahead, the future of the Edge Computing industry appears highly promising as global 

economies increasingly adopt AI-powered applications, 5G and future 6G networks, smart autonomous 

systems, digital twins, Industry 4.0 technologies, and real-time data-driven services. Emerging trends 

such as quantum edge computing, green edge computing, federated learning, edge intelligence, and 

autonomous cyber-physical systems are expected to redefine industrial operations and business 

competitiveness. For India and other rapidly digitizing economies, Edge Computing offers substantial 

opportunities for technological self-reliance, startup innovation, smart infrastructure development, 

industrial modernization, and inclusive digital growth. Consequently, policymakers, industry leaders, 

researchers, and technology developers should work collaboratively to build secure, interoperable, 
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sustainable, and innovation-driven edge ecosystems. The study concludes that Edge Computing will 

become one of the foundational pillars of next-generation digital economies, enabling intelligent, 

responsive, and decentralized technological environments that support economic development, societal 

advancement, and sustainable digital transformation in the decades ahead. 
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