OVERVIEW OF ICT INFORMATION AND COMMUNICATION TECHNOLOGY)
. JOT AINTERNET OF THINGS ) . Al (ARTIFICIAL INTELLIGENCE )

ICT is a broad term that encompasses all technologies used to handle telecommunications,
broadcast media, intelligent building management systems, audio-visual processing, and
network-based control and monitoring functions. It includes both the internet and computer
technologies used to communicate, store, and manage information. ICT enables the
infrastructure of the digital economy, allowing businesses and consumers to interact, transact,
and share information across borders. With advancements in mobile networks, cloud
computing, and broadband connectivity, ICT is the foundation on which digital business
ecosystems are built. The Internet of Things (IoT) refers to the interconnected network of
physical devices embedded with sensors, software, and other technologies that enable them to
collect and exchange data over the internet. IoT has transformed industries such as
manufacturing, healthcare, transportation, and agriculture by providing real-time data for
better decision-making and automation. For instance, smart homes, where devices like
thermostats, lights, and refrigerators can be controlled remotely, are a direct result of IoT
technology. In business, IoT enables predictive maintenance, improved supply chain
management, and more efficient resource usage. Artificial Intelligence (AI) refers to
machines and systems designed to simulate human intelligence processes such as learning,
reasoning, and problem-solving. Al is revolutionizing business practices by enabling
automation, improving customer service through chatbots, enhancing predictive analytics, and
providing personalized experiences. For example, e-commerce platforms use Al to
recommend products based on user preferences, while financial institutions use Al for fraud
detection. Machine learning, a subset of Al, allows systems to improve over time by analyzing
large volumes of data. The Digital Economy is fundamentally reshaped by three
interdependent technological forces: Information and Communication Technology (ICT), the
Internet of Things (IoT), and Artificial Intelligence (AI). Together, they form the crucial

infrastructure, data pipelines, and intelligence layers that unlock unprecedented value.

1. Information and Communication Technology (ICT): The Digital Backbone

ICT refers to all the technologies used to collect, process, store, and transmit information
digitally. It's the foundational layer — the infrastructure and tools that enable all digital

interactions. Think of it as the roads, power grids, and utilities of the digital world.
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: The Digital Economy’s Foundation

Key Components & Their Role:

«  Hardware: Computers, servers, mobile devices, networking equipment (routers,

switches).

« Software: Operating systems, applications, databases, cloud platforms.

« Networks: Internet (broadband, fiber), 5G, satellite communication.

Visualizing ICT as the Foundation:

Imagine a city. ICT provides the essential utilities and transportation networks that allow

everything else to function.

Impact in the Digital Economy:

« Connectivity: High-speed internet (5G, fiber optics) enables real-time global
transactions, remote work, and instant communication, effectively shrinking economic

distances.

« Cloud Computing: Businesses can access powerful computing resources, storage, and
software "as a service" without huge upfront investments. This democratizes

technology, allowing startups to scale rapidly.
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« E-commerce & Digital Services: ICT provides the platforms (websites, apps) for
online shopping, streaming services, online banking (FinTech), and remote

collaboration, driving new consumption patterns.

2. Internet of Things (IoT): Connecting the Physical to the Digital

The 10T is a network of physical objects ("things") embedded with sensors, software, and other
technologies for the purpose of connecting and exchanging data with other devices and
systems over the internet. It acts as the sensing layer, bringing the vast, previously untapped

data from the physical world into the digital realm.

Internet of Things (IOT: Bridding Physical & Digital

Physical World

Digital World & Al

5G & Satellite

Networks ((( ))) .v:

Al & Applic

How it Works:

« Sensors: Collect data (temperature, pressure, location, movement, light, sound).

« Connectivity: Transmit data via Wi-Fi, 5G, Bluetooth, satellite (enabled by ICT).

- Data Processing: Data is sent to the cloud for storage and analysis.
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Visualizing the IoT Ecosystem:

Imagine everyday objects and industrial equipment suddenly gaining the ability to "talk" and

share information. °

The Foundation of Digital Value :

The Digital Economy (DE) is the global techno-economic paradigm where value creation,
commerce, and societal interactions are primarily facilitated by digital technologies. It is not

merely a sector but a new mode of economic activity that permeates all industries.

The revolution driving this economy is powered by a technological triumvirate:

1. Information and Communication Technology (ICT): The foundational layer—the

infrastructure and tools for digital activity.

2. Internet of Things (IoT): The sensing layer—connecting the physical world to the

digital network via data streams.

3. Artificial Intelligence (AI): The intelligence layer—converting the massive data

streams into actionable economic value.

The true transformative power lies not in the technologies themselves, but in their synergistic

convergence.

The Foundational Layer: Information and Communication Technology

(ICT)

ICT refers to all infrastructure and components that enable computing, data handling, and

digital communication. This is the enabling backbone of the digital economy.
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Role and Impact

ICT

Component

Role in the Digital Economy

Economic Impact Channel

Network

&

Connectivity

Broadband, 5G,

Provides the high-speed, low-

Fiber:

latency pipes necessary for real-
Fime transactions, cloud access,

and streaming services.

Economic Growth: Studies confirm
a direct correlation: a 10% increase in
Izroadband penetration can boost GDP

y over 1%.

Cloud

Computing

Infrastructure (IaaS),

Platform (PaaS), Software

(SaaS): Democratises access to
Lyowerful computing resources,
storage, and software,
eliminating the need for large

capital IT investments.

Democratisation & Innovation:
Lowers the entry barrier for SMEs
and  startups,

fostering  rapid

innovation and scaling.

Software &
Applications

ERP, CRM, E-commerce

Platforms: Digitises and

automates core business|

rocesses  (sales, logistics,

accounting), enabling global

arket reach.

Productivity Gains: Streamlines
operations, reducing transaction costs
($C_{transaction}$) and improving

Total Factor Productivity (TFP).

ICT enables firms to: Reach consumers that competitors cannot serve profitably; offer

radically new value propositions; and scale business models quickly to protect against

competitive attacks.
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The Sensing Layer: The Internet of Things (IoT)

IoT is the network of physical objects (devices, vehicles, home appliances, sensors) embedded

with software, sensors, and network connectivity that enables them to collect and exchange

data. It provides the raw, real-time data essential for the intelligence layer (AI).

Connecting the Physical World: [oT sensors transform physical assets into
datagenerating endpoints. Examples include smart grids, wearable health monitors,
and factory floor sensors.

Predictive Maintenance (Industry 4.0): In manufacturing (Industrial IoT or IloT),
sensors monitor machine vibration, temperature, and performance. This real-time data
allows Al algorithms to predict equipment failure before it occurs.

Economic Value: This shifts maintenance from costly, reactive breakdown repair to
proactive, scheduled intervention, drastically reducing downtime and operational
costs.

Digital Twins: Creation of virtual replicas of physical assets, processes, or systems
(e.g., a factory or a city). IoT feeds live data to the twin, allowing for high-fidelity

simulation and optimisation of resource allocation and performance.

Supply Chain Transparency: [oT sensors and GPS trackers provide granular, end-
toend visibility of goods in transit (temperature, location, handling), enabling real-time
risk management and cold chain compliance. The global economic impact of IoT is

projected to reach up to $11.1 trillion per year by 2025 across various industries.

The Intelligence Layer: Artificial Intelligence (AI)

Al refers to systems that can emulate human cognitive functions, such as learning,

problemsolving, and decision-making. Al is the engine that converts the vast data volume

from ICT and loT networks into economic value.

Al Technology [Role in the Digital Economy Economic Value Creation

Machine |Credit Risk/Fraud Detection: Analyses |[Risk Management: Minimises

Learning (ML)|massive financial transaction data to [financial losses and strengthens

identify patterns indicative of fraud or|the integrity of the FinTech

credit default with high accuracy. sector.
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Natural Chatbots &  Virtual  Assistants:|Customer Experience & Cost
Language [Automates customer service, handling ajReduction: Increases customer
Processing large volume of queries instantly and 24/7. satisfaction and significantly

educes call centre operational

(NLP) ’;xpenditure.

Predictive  |Demand Forecasting, Personalisation: [Revenue Maximisation:

Analytics Analyses historical sales data, web traffic, [Optimises inventory, reduces

and consumer behaviour to forecast future fywaste, and  boosts  sales
demand and offer highly specific product |conversion rates.
Lecommendations.

Robotics & [RPA° and  Collaborative  Robotsiproductivity & Efficiency:

ool (Cobots): Automates routine, repetitive[Allows human  capital to be
digital (RPA) and physical (Cobots) tasks. reallocated  to  higher-value,
creative, and analytical tasks.

The Synergy: AloT and the New Digital Ecosystem

The most transformative effects in the Digital Economy occur where these three technologies

converge. This convergence is often called the Artificial Intelligence of Things (AloT).

Synergistic Applications

«  Smart Cities:

o]

(@)

ICT (5G): Provides the high-speed network for connectivity.

IoT: Traffic sensors, smart waste bins, and air quality monitors collect real-

time urban data. o AI: Algorithms analyse this data to optimise traffic light

timing, predict air pollution hotspots, and dynamically schedule waste

collection routes, leading to efficiency and sustainability gains.

« Precision Healthcare (Telemedicine):

(o]

ICT (Cloud): Stores massive patient Electronic Health Records (EHR). o

IoT: Wearable devices and remote monitors collect real-time patient

vitals.
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(¢]

Al: ML models analyse the combined data to predict health crises (e.g., heart

attack risk) and provide earlier, more accurate diagnoses than a human

practitioner could alone.

(o]

O

Agriculture (Precision Farming):

ICT (Mobile/Satellite): Enables remote management.

IoT: Drone and soil sensors measure moisture, nutrient levels, and crop health

per square meter. o Al: Determines the precise amount of water and fertiliser

needed at an exact location, drastically reducing resource consumption and

improving yield.

Challenges and Policy Imperatives

While this technological trio is the primary driver of the Digital Economy, its deployment

introduces significant macro-economic challenges that require strategic management.

Digital Divide

The benefits are concentrated in regions
with high ICT penetration and skilled
labour, exacerbating inequality between

enabled and excluded

Eigitally

opulations.

Investment: Prioritise public

investment in  ubiquitous,
affordable ICT/5G
infrastructure  (the  digital
backbone) and subsidized

access devices.

Skills Gap

The demand for AI engineers, data
scientists, and cybersecurity specialists
far outstrips supply, leading to job

ipolarisation and wage inequality.

Education Reform: Implement

national  upskilling/reskilling
\programs focused on digital
literacy and STEM, promoting

continuous, life-long learning.

Cybersecurity)|

The vast, interconnected IoT landscape

'presents a massive attack surface for
C

yber threats, risking critical

infrastructure collapse.

Security-by-Design: Mandate
stringent security standards for|

all new IoT devices and|

establish national Computer|

Emergency Response Teams

(CERTSs).
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Conclusion

The Digital Economy is an ecosystem where ICT, 10T, and Al are inextricably linked. ICT
provides the necessary network infrastructure, IoT supplies the continuous stream of
realtime data from the physical world, and Al furnishes the intelligence to extract actionable
value from that data. The resulting synergy, or AloT, drives radical improvements in efficiency,
creates entirely new business models (Platform Economy, Servitisation), and fundamentally
reshapes industries from manufacturing to healthcare. Sustaining this growth requires a
concerted global and national effort to address the resulting challenges—mnamely, bridging the
digital divide, ensuring ethical Al governance, and preparing the workforce for a future where
intelligent machines are partners, not just replacements. The successful navigation of these

complexities will determine which economies lead the next phase of global prosperity.

RCET 24MG202 BUSINESS MODELS FOR DIGITAL ECONOMY SEM I Page 9



