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Abstract - The integration of artificial intelligence (AI) 

into edge camera systems represents a transformative 

shift in the global video surveillance market, projected to 

reach approximately $83.49 billion by 2025. One analysis 

estimates that AI advancements will contribute $15.7 

trillion to the global economy by 2030 through new 

products and productivity gains This advancement 

enables real-time data processing at the device level, 

challenging traditional cloud-dependent models. Taking 

reference from Clayton Christensen's Disruptive 

Innovation Theory, this article explores how AI-edge 

integration disrupts incumbents by targeting 

underserved markets with simpler, cost-effective 

solutions. Author analyze benefits, challenges and 

success factors for entrants in this space, using a 

literature-based approach informed by competitive 

strategy and technology adoption frameworks. Key 

insights highlight the importance of vertical integration, 

ecosystem development and efficient scaling to avoid 

commoditization. This study contributes to 

understanding disruptive dynamics in AI hardware, 

offering strategic guidance for innovators in a 

competitive landscape. 
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INTRODUCTION 

Together with the Internet of Things (IoT), blockchain, 

and several others, AI is considered to be the most 

disruptive technology, and has impacted numerous 

sectors, such as healthcare (medicine), business, 

agriculture, education, and urban development[1].  

The convergence of artificial intelligence and edge 

computing is reshaping the surveillance industry. Edge 

camera systems process data locally on devices, 

reducing latency, enhancing privacy and minimizing 

bandwidth needs compared to cloud-based 

alternatives[2]. Edge AI platforms redefine the 

computational landscape by executing AI models at 

the network edge, rather than in centralized data 

centers or the cloud. Edge AI empowersreal-time 

analysis of locally generated data, eliminating theneed 

for data transmission to remote locations [3] 

This integration allows for advanced applications such 

as real-time object detection, anomaly identification, 

and behavioral analysis, directly within the camera 

hardware. The global video surveillance market, 

valued at $73.75 billion in 2024, is anticipated to grow 

to $83.49 billion in 2025, projected to reach USD 

147656.9 million by 2030[4] driven by demand for 

smarter, more efficient security solutions. However, 

this growth is uneven, with established players holding 

significant market share through economies of scale 

and extensive datasets. 

Innovation is widely known to have great effects on 

developing economy and obtaining sustainable 

competitive advantage[5]. Clayton Christensen's 

Disruptive Innovation Theory provides a lens to 

examine this evolution. Disruptive Innovation 

describes a process by which a product or service takes 

root in simple applications at the bottom of the 

market[6]. Disruptive innovation is the process in 

which a smaller company, usually with fewer 

resources, is able to challenge an established 

business[7]. Disruptive innovation theory is prominent 

in management science, corporate strategy, and 

contemporary cultural discourse[8]. 

Disruptive innovations begin in niche markets[9], 

offering simpler or cheaper alternatives that eventually 

upend incumbents by improving performance over 

time. AI-enabled edge cameras exemplify this by 

starting in low-end applications, such as small-scale 
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retail monitoring, where low cost and ease of 

deployment appeal to overlooked segments.  

This gradual adoption allows for the refinement of AI 

models and algorithms, as well as the optimization of 

hardware, on a smaller scale before wider deployment. 

As these technologies mature, they challenge high-end 

markets dominated by complex, centralized systems. 

Analog CCTV once dominated security. IP cameras 

started as niche upgrades but quickly became the 

standard, rendering analog obsolete. AI workloads for 

video analytics can be moved to the network edge from 

the cloud, providing improved latency and bandwidth 

savings, among other benefits. This paper reviews the 

theoretical foundations, applications, challenges and 

strategies for disruption in AI-edge camera systems, 

contributing to the discourse on AI hardware+software 

innovation.  

 

LITERATURE REVIEW: DISRUPTIVE 

INNOVATION IN AI HARDWARE 

According Harvard Business School, if your company 

is a new market entrant and has an opportunity 

to disrupt an existing incumbent business, your 

strategy is solely disruptive. Christensen's theory 

distinguishes disruptive from sustaining innovations. 

Sustaining technology relates to radical or incremental 

improvements to established products that are valued 

by conventional consumers in main markets [10]. 

Sustaining innovations improve existing products for 

mainstream customers, while disruptors target 

overserved or underserved users with accessible 

alternatives. In AI hardware, edge computing disrupts 

by decentralizing intelligence[11], moving away from 

cloud reliance that incumbents have optimized. Early 

edge AI devices may underperform in complex 

scenarios but excel in real-time, low-latency needs, 

gradually encroaching on premium markets. 

Studies apply this to technology sectors, noting how 

disruptors leverage modularity and open ecosystems to 

accelerate adoption. Platform ecosystems have spurred 

new products and services, sparked innovation, and 

improved economic efficiency in various industries 

and technology sectors. A distinctive feature of the 

platform architecture is its modular and interdependent 

system of core and complementary components bound 

together by design rules and an overarching value 

proposition[20]. Product and/or process modularity 

are possible approaches for addressing the challenges 

associated with rapidly changing technologies, 

clockspeed product development cycles, and 

sophisticated customer demands  

[12]. For edge cameras, integration of AI chips like 

those from Intel or NVIDIA enables on-device 

processing, reducing costs and enhancing privacy—

key disruptors in regulated industries. Technology 

adoption frameworks, such as Rogers' Diffusion of 

Innovations, complement this by emphasizing relative 

advantage and compatibility. The diffusion of 

innovations theory proposed by Everett M. Rogers[13] 

is a theoretical framework used to explain and predict 

the process and influencing factors of the 

dissemination and acceptance of new innovations in 

society[14]. Edge AI offers advantages in bandwidth-

constrained environments, but adoption hurdles 

include integration complexities. The growing 

complexity of AI models has further exacerbated the 

mismatch between their soaring computational 

demands and the limited hardware capacities of 

resource-constrained edge devices, including 

smartphones, wearables, and IoT ecosystems[15]. 

Competitive strategy literature, including Porter's Five 

Forces[16], highlights threats from substitutes like 

cloud AI and barriers from incumbents' supply chains. 

Recent analyses underscore commoditization risks, 

where open-source AI models erode differentiation: AI 

models may become standardized, eroding pricing 

power[21]. Disruptive theory suggests entrants 

succeed by focusing on non-consumption—markets 

ignored by leaders—such as remote or resource-

limited settings. 

Trevor Wagener [17] observes that AI hardware is far 

from a monopoly; it is an innovative market with 

incumbents, tech leaders and startups all investing 

aggressively to outdo one another. This competition at 

the hardware layer ensures that no single firm can 

choke off AI innovation by controlling compute 

resources, and it continually increases the supply of 

affordable computing for the next generation of AI 

ventures. 

DeepSeek shows that smart architecture and optimized 

training (reinforcement learning, distillation, mixture-

of-experts) can deliver advanced AI with far fewer 

resources. 
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Key implications: 

1. Lower Entry Barriers – Startups can now compete 

with leaders at reduced cost. 

2. Shift in Innovation – Focus moves from hardware 

spending to algorithmic breakthroughs. 

3. Supply Chain Impact – Less reliance on top chips 

disrupts semiconductor and cloud markets. 

4. AI Democratization[19] – More players can build 

advanced systems, speeding innovation and 

reducing costs. 

The rise of edge AI is also fueled by advancements in 

hardware, such as more powerful and energy-efficient 

processors, which make it feasible to run sophisticated 

AI models on devices like smartphones and IoT 

sensors[18] 

This review synthesizes how disruptive innovation 

applies to AI-edge, revealing opportunities for entrants 

to redefine surveillance paradigms. 

Case Study: IndoAI as a Disruptive Innovator in 

Market Readiness and Defensibility [38][39] 

To illustrate the application of disruptive innovation 

theory in practice, this section examines IndoAI, an 

emerging Indian startup specializing in AI-integrated 

edge camera systems. Founded in 2023, IndoAI 

exemplifies how new entrants can build strategic 

moats in a competitive landscape[22] dominated by 

incumbents incorporating AI features into legacy 

products. Rather than relying on temporal advantages 

such as being an early mover, IndoAI emphasizes an 

integrated ecosystem that fosters defensibility through 

platform dynamics, hardware optimization and 

vertical specialization[23,24]. 

Central to IndoAI's approach is its transformation from 

a mere product provider to a platform orchestrator. 

Unlike competitors offering static AI functionalities 

embedded in cameras, IndoAI's AI Model 

Marketplace, known as Appization[25], enables the 

continuous integration of new capabilities developed 

by a global community of contributors. This 

marketplace operates akin to an app store[26], 

promoting developer lock-in by optimizing models for 

IndoAI's proprietary hardware and software 

development kits (SDKs). Consequently, customers 

experience lock-in through investments in customized 

workflows and datasets, while network effects amplify 

value: increased developer participation yields more 

applications, attracting additional users and generating 

revenue streams that reinforce the ecosystem[27]. 

IndoAI further strengthens its position through 

hardware innovations tailored for edge AI. The 

company's systems incorporate power-efficient chips, 

such as those based on NVIDIA Jetson Nano, designed 

for continuous operation in resource-constrained 

environments. Modular AI slots allow users to upgrade 

or combine models without necessitating hardware 

replacements, complemented by data optimization 

algorithms that reduce reliance on cloud infrastructure 

and associated costs. This contrasts with incumbents 

who often retrofit AI onto existing architectures, 

highlighting IndoAI's disruptive focus on integrated, 

efficient design. 

Vertical specialization forms another pillar of IndoAI's 

defensibility. Instead of generic offerings, the startup 

develops industry-specific bundles, such as those for 

healthcare security and patient management, smart 

agriculture with crop disease detection, or disaster 

management involving fire and flood monitoring. 

These bundles integrate pre-loaded AI models, 

application programming interfaces (APIs) and sector-

tailored integrations (e.g., with hospital management 

systems), rendering them resistant to substitution by 

commoditized alternatives. Notably, IndoAI's 

advancements in AI facial recognition, as articulated 

by author, extend to applications in security, 

healthcare, education, agriculture and social services, 

including contact tracing, attendance tracking, fair 

trade practices and women's safety through emergency 

alerts. For instance, in rural healthcare, facial 

recognition enables remote patient monitoring and 

telemedicine security, while in education, it 

streamlines attendance via group photos, saving 

administrative time. 

Data and regulatory advantages provide additional 

moats[28]. IndoAI prioritizes localized AI models 

trained on region-specific datasets, ensuring 

compliance with stringent privacy regulations like the 

General Data Protection Regulation (GDPR) in 

Europe and India's Digital Personal Data Protection 

(DPDP) Act. This positions the company favorably in 

markets where foreign incumbents, such as Chinese 

firms Hikvision and Dahua, encounter geopolitical 
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scrutiny over data security. Ethical considerations, 

such as algorithmic bias, privacy consent, and civil 

liberties, are addressed proactively, aligning with 

broader calls for regulatory oversight in AI facial 

recognition deployments. 

To sustain long-term switching costs, IndoAI 

cultivates a robust developer and partner 

ecosystem[25]. Revenue-sharing programs incentivize 

ongoing innovation[29], while collaborations with 

government agencies, smart city initiatives and system 

integrators embed the platform in critical 

infrastructures. Training programs for third-party AI 

integrators further entrench usage of IndoAI's SDKs. 

Brand positioning emphasizes trust and transparent AI 

governance, capitalizing on global concerns about data 

sovereignty to differentiate from less trusted 

competitors. Recent developments highlight IndoAI's 

real-time alert capabilities in smart CCTV networks, 

detecting fires, altercations, or vulnerable individuals 

(e.g., lone women at night) and notifying authorities 

instantly[30].  

Looking ahead, IndoAI's vision extends to establishing 

its software layer as the de facto "operating system" 

for edge AI cameras. This could involve licensing the 

platform to third-party hardware manufacturers, 

ensuring resilience even as hardware components 

commoditize. Through these strategies, IndoAI 

visions disruptive innovation by targeting underserved 

niches and building scalable moats that challenge 

incumbent dominance. 

Disruptive Innovation vis-à-vis Indoai’s Strategy 

Disruptive 

Innovation Tip 
How IndoAI Fits Critical Insights Porter's Principles 

1. Not All 

Innovation Is 

Disruption 

IndoAI disrupts with edge AI cameras 

and Appization, targeting underserved 

markets (e.g., rural India) unlike 

incumbents' sustaining AI additions. 

Risks becoming sustaining if it 

chases premium features too 

soon. Pilots in 2025 show non-

consumption focus. 

Five Forces: Ecosystem lock-in 

via Appization raises entry 

barriers, reduces buyer power 

through customized workflows. 

2. Disruption 

Can Be Low-End 

or New-Market 

Low-end: Cost-effective cameras for 

urban security. New-market: Rural 

applications like agriculture and 

education. 

Ethical risks (e.g., facial 

recognition bias) may limit new-

market growth. Government 

orders signal traction. 

Strategies: Focus on niches with 

cost leadership (low-end) and 

differentiation (new-market), 

countering supplier power. 

3. Disruptive 

Innovation Is a 

Process 

Iterative process from 2023 prototypes 

to 2025 applications (e.g., fire 

detection, women's safety) via 

Appization. 

Data scarcity may slow iteration. 

$53.54B edge AI market growth 

demands continuous evolution. 

Five Forces: Developer 

ecosystems reduce substitute 

threats, create switching costs 

against buyer power. 

4. Choose Your 

Battles Wisely 

Targets niches (e.g., BoP 

microfinance, smart cities) via 

partnerships, avoiding early incumbent 

clashes. 

Overexpansion risks retaliation. 

DPDP compliance strengthens 

niche battles. 

Strategies: Focused differentiation 

exploits incumbent weaknesses 

(e.g., data compliance), monitors 

$82B market rivalry. 

 

Today’s cloud-based AI for legacy IP cameras may not 

match the millisecond edge inference of premium AI 

cameras, but as latency improves, models become 

more efficient, and integration matures, this solution 

will challenge high-end AI-native camera systems by 

being: 

1. Cheaper to adopt (retrofit vs. replace) 

2. Continuously improving via cloud updates 

3. Scalable across millions of existing IP cameras 

Applications and Benefits of AI-Edge Camera 

Systems 

AI integration transforms edge cameras into intelligent 

nodes[31]. Applications include enhanced security in 

enterprises, where real-time analytics detect threats 

without cloud delays. A surveillance camera 

system[32] that can detect various on-body weapons, 

masked faces, suspicious objects and traffic could 

transform surveillance cameras from passive sentries 

into active observers. In industrial settings, vision 

systems use edge AI for quality control, overcoming 

latency issues in manufacturing lines. Healthcare 

benefits from privacy-preserving monitoring, such as 

fall detection in elderly care, processed locally to 

comply with data regulations. 

Benefits align with disruptive traits: reduced 

operational costs by minimizing data transmission, 

improved reliability in offline scenarios, and 
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scalability for IoT ecosystems. Edge AI provides the 

ability to process and act on data instantly, ensuring 

that security measures are proactive rather than 

reactive[33], shifting from reactive video review to 

predictive alerts. From a disruptive viewpoint, these 

systems start in niche uses like smart homes, where 

affordability trumps advanced features, eventually 

scaling to enterprise levels. 

CHALLENGES FOR STARTUPS IN AI-EDGE 

DEVICES 

Startups face multifaceted barriers in this domain. 

Technical constraints, such as limited processing 

power and energy efficiency on edge hardware, hinder 

AI model deployment[34][40]. Hardware 

compatibility issues arise when integrating AI with 

diverse camera sensors, complicating development. 

Data scarcity for training models poses another 

hurdle[35][36], as startups lack the vast datasets of 

incumbents. 

Security and privacy concerns amplify at the edge, 

where devices are vulnerable to physical tampering 

and data breaches[37]. Interoperability challenges 

persist in heterogeneous environments, requiring 

standards compliance. Financially, high R&D costs 

and volatile venture funding in AI hardware limit 

scaling. Market entry is deterred by incumbents' 

dominance, risking rapid commoditization of edge AI 

tech. 

Disruptive theory warns that without addressing these, 

entrants may fail to ascend the performance trajectory. 

CRITICAL SUCCESS FACTORS 

To navigate disruptions, startups must prioritize 

vertical specialization, targeting specific sectors like 

retail or transportation for tailored solutions that build 

defensible moats. Ecosystem development, through 

open platforms for AI model sharing, creates network 

effects and lock-in, akin to app stores[appization]. 

Capital-efficient scaling via modular designs and 

partnerships reduces costs, enabling rapid iteration. 

Ethical AI practices and regulatory compliance 

enhance adoption, while agile teams drive innovation. 

Predictive analytics for market forecasting aids 

strategic decisions. These factors enable disruptors to 

start small and scale, per Christensen's model. 

CONCLUSION 

Through disruptive innovation, AI-edge cameras 

challenge the status quo by democratizing advanced 

surveillance. Benefits like real-time processing offer 

relative advantages, but challenges demand strategic 

responses. Incumbents may respond with hybrid 

models, but entrants' agility in niches provides an 

edge. Broader implications include ethical dilemmas 

in privacy-invasive AI, necessitating balanced 

innovation. Future trends point to generative AI at the 

edge, amplifying disruption. 

The IndoAI case demonstrates how ecosystem-

building and specialization can operationalize 

disruptive theory, offering empirical insights into moat 

construction. 

AI integration into edge camera systems embodies 

disruptive innovation, offering pathways to redefine 

surveillance. By leveraging theory-driven strategies—

specialization, ecosystems, and efficiency—entrants 

can overcome barriers and capture market share. 

Policymakers should foster supportive environments 

for such innovations, ensuring ethical growth. As the 

market evolves, this disruption promises enhanced 

security and efficiency, but requires vigilant 

navigation of risks. 
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