¢h Ak
o !
¢ IJISREM 3 . . o . . .
gw j2 International Journal of Scientific Research in Engineering and Management (IJSREM)
W Volume: 10 Issue: 07 | Jul - 2026 SJIF Rating: 8.659 ISSN: 2582-3930

5G, Artificial Intelligence, and Emerging Technologies in National
Development: A Statistical Review

Bommena Shalini
Lecturer in Commerce
Department of Commerce &Management Studies

Government City College(Autonomous)

Hyderabad, 500002, Telangana, India

K. Kalyani
Department of Commerce &Management Studies
Government City College(Autonomous)

Hyderabad, 500002, Telangana, India

Abstract

The accelerated diffusion of digital technologies has fundamentally altered the trajectory of national development by
reshaping communication systems, public administration, industrial production, and market structures. Among the most
influential technologies in this transformation are Fifth Generation (5G) wireless communication, Artificial Intelligence
(Al), and a wider ecosystem of emerging technologies including the Internet of Things (IoT), blockchain, cloud
computing, edge computing, big data analytics, and quantum computing. These technologies enhance connectivity,
increase productivity, support data-driven governance, and stimulate innovation across multiple sectors of the economy.
This paper examines the role of 5G, Artificial Intelligence, and emerging technologies in national development with
special reference to India. The study is based on secondary data drawn from government publications, regulatory data,
policy documents, and research-based market estimates. It analyses conceptual foundations, sectoral applications,
developmental outcomes, recent statistical trends, and major policy challenges associated with digital transformation.
The findings indicate that India has made rapid progress in digital infrastructure, including the deployment of
approximately 4.69 lakh 5G base transceiver stations by February 2025, coverage across 99.6 percent of districts,
broadband subscriptions of 944.96 million by December 2024, and a rapidly expanding Al market. These developments
suggest that digital technologies are increasingly central to economic modernization, administrative efficiency, and
inclusive growth. However, concerns related to digital inequality, cybersecurity, privacy, infrastructure costs, and skills
shortages continue to constrain the equitable realization of these benefits. The paper concludes that 5G, Al, and
associated emerging technologies have the capacity to serve as strategic drivers of sustainable national development,
provided that their deployment is supported by strong institutions, inclusive policy design, sustained infrastructure
investment, and human capital development.

Keywords: 5G, Artificial Intelligence, emerging technologies, national development, digital transformation, India,
smart governance, broadband, innovation.

1. Introduction

The twenty-first century has been marked by a structural transformation driven by rapid advances in digital technologies.
Communication networks, intelligent systems, and data-centric platforms now influence how states govern, how firms
compete, and how citizens access services and opportunities. In this broader transformation, 5G technology, Artificial
Intelligence, and other emerging technologies have become foundational to modern national development.
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5G technology represents the latest generation of mobile communications and is distinguished by high speed, ultra-low
latency, enhanced reliability, and the ability to connect large numbers of devices simultaneously. Unlike previous
generations of telecom networks, 5G is not merely an improvement in communication speed; it is an enabling
infrastructure for smart cities, autonomous systems, intelligent transport, industrial automation, remote healthcare, and
digitally integrated commercial ecosystems.

Artificial Intelligence has similarly emerged as a transformative general-purpose technology. Through machine
learning, deep learning, natural language processing, and computer vision, Al enables systems to process information,
generate predictions, automate tasks, and improve decision-making across sectors such as healthcare, education, finance,
agriculture, manufacturing, and governance.

The significance of these technologies becomes more visible when they are integrated with complementary innovations
such as IoT, cloud computing, edge computing, blockchain, and big data analytics. Together, they create a digitally
networked ecosystem capable of improving productivity, enhancing public services, expanding market access, and
supporting long-term economic resilience.

India provides an important case study in this respect because its development strategy increasingly relies on digital
public infrastructure, broadband expansion, and technology-enabled governance. The rapid rollout of 5G, the growth
of broadband subscribers, and the expansion of the Al market indicate that digital technologies are becoming central to
India’s development model.

2. Objectives of the Study
The study is guided by the following objectives:

e To examine the concept and significance of 5G technology, Artificial Intelligence, and major emerging
technologies in the context of national development.

e To analyse the contribution of these technologies to economic modernization, public administration,
commerce, and social development.

o Toincorporate recent statistical indicators on India’s digital transformation in order to strengthen the empirical
relevance of the discussion.

e To identify key challenges in the adoption of these technologies, including infrastructure, inclusion,
cybersecurity, and skill deficits.

e To suggest policy measures for leveraging digital technologies for sustainable and inclusive national
development.

3. Research Methodology

This paper adopts a descriptive and analytical research design based exclusively on secondary data. Data have been
drawn from official government releases, telecom performance indicators, research reports, and market estimates
relevant to 5G, broadband expansion, and the Al ecosystem in India. Documentary analysis has been used to interpret
the collected information and organize it under thematic categories such as technological foundations, sectoral
applications, statistical trends, development outcomes, and policy implications.

The study is limited by the use of secondary data and by the fact that some Al market estimates differ across private
research agencies because of definitional and methodological differences. Nevertheless, the use of multiple
contemporary sources improves the paper’s empirical grounding and strengthens the validity of broad trend
interpretation.
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4. Conceptual Framework

4.1 5G Technology

5G is the fifth generation of wireless communication technology designed to deliver very high bandwidth, low latency,
and reliable connectivity. It enables real-time transmission of data and supports massive device connectivity, making it
essential for [oT ecosystems, industrial automation, high-speed digital commerce, and advanced service delivery models.

4.2 Artificial Intelligence

Artificial Intelligence refers to the capability of machines and software systems to perform tasks associated with human
intelligence, including learning, pattern recognition, reasoning, and decision-making. AI’s developmental importance
lies in its ability to improve efficiency, reduce transaction costs, optimize decisions, and generate innovations in both
public and private sectors.

4.3 Emerging Technologies Ecosystem

Emerging technologies such as IoT, blockchain, cloud computing, edge computing, big data analytics, and quantum
computing complement 5G and Al by generating, transmitting, processing, and securing digital information at scale.
Their convergence creates the basis for smart governance, smart infrastructure, Industry 4.0, and digital inclusion.

5. Statistical Data and Trends in India

Recent statistical evidence demonstrates the rapid expansion of India’s digital ecosystem. According to a government
release published in February 2025, India had rolled out approximately 4.69 lakh 5G base transceiver stations, and 5G
services had reached 99.6 percent of districts in the country. The same source reported that around 25 crore mobile
subscribers were already using 5G services. A separate industry report noted that by October 2024, 5G connectivity was
available in 779 out of 783 districts, supported by more than 4.60 lakh 5G BTSs, indicating that the rollout had reached
near-national scale.

Digital connectivity growth is also visible in broadband and internet subscriptions. TRAI-linked reporting indicates that
total broadband connections increased from 916.77 million in February 2024 to 924.07 million in March 2024. By
December 2024, the broadband subscriber base had risen to 944.96 million within a total internet subscriber base of
970.16 million. Government figures for September 2024 similarly recorded 97.15 crore internet subscribers, including
92.78 crore wireless users and 4.36 crore wired users. These figures confirm that India’s digital public and commercial
infrastructure have reached a scale capable of supporting mass adoption of advanced digital services.

The Al sector also shows strong growth momentum, although estimates vary across market intelligence sources. One
estimate places the India Al market at USD 6.8 billion in 2024 and projects it to reach USD 27.7 billion by 2032,
implying a compound annual growth rate of 19.2 percent. Another estimate values the India Al market at USD 21.65
billion in 2024 and projects a rise to USD 257.45 billion by 2035 at a CAGR of 25.24 percent. While the exact values
differ, both estimates indicate rapid commercialization, investment, and adoption of Al across the Indian economy.

The market outlook for 5G services is similarly expansionary. One industry forecast estimates that the India 5G services
market was worth USD 663.87 million in 2024 and may reach USD 41.29 billion by 2033, with a CAGR of about 53.7
percent during 2025-2033. Although these are forecast values rather than official national accounts, they reflect
expectations of strong spillover effects in telecom, manufacturing, logistics, retail, finance, and digital public services.

Indicator Latest value Period

5G BTS deployed in Feb.
India 4.69 lakh 2025

Districts  with  5G 99.6% of Feb.
coverage districts 2025
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Mobile subscribers 25 crore Feb.
using 5G 2025
Districts covered by Oct.
5G 779 of 783 2004
Broadband e Mar.
connections 924.07 million 2024
Broadband e Dec.
subscribers 944.96 million 2024
Total internet e Dec.
subscribers 970.16 million 2024
. Sep.
Internet subscribers 97.15 crore 2004
India AI market size USD 6.8 billion 2024
India Al market size ) [.JSD 21.65 2024
billion
India 5G services ‘U‘SD 663.87 2004
market million

6. Role in National Development

The developmental role of 5G, Al, and emerging technologies can be understood across economic, administrative, and
social dimensions. From an economic perspective, these technologies improve productivity, expand digital commerce,
optimize supply chains, accelerate financial transactions, and support innovation-led growth. Al-driven systems
strengthen forecasting, fraud detection, customer management, and business intelligence, while 5G improves the speed
and reliability of digital interactions in consumer and enterprise markets.

In public administration, digital technologies facilitate more responsive governance. High-speed connectivity and
intelligent systems support telemedicine, digital education, traffic management, disaster response, e-governance
platforms, and service delivery in remote regions. The breadth of broadband and mobile penetration in India creates the
conditions for scaling these applications more effectively than in earlier phases of digital development.

From a social development perspective, these technologies can contribute to inclusion by connecting underserved
populations to markets, information, finance, and public services. However, the actual developmental outcome depends
on affordability, digital literacy, cybersecurity, and institutional capacity. Thus, technological progress alone does not
guarantee inclusive development unless accompanied by deliberate policy design.

7. Challenges

Despite rapid progress, several structural barriers continue to affect the developmental potential of digital technologies
in India. These include unequal access to devices and connectivity, high infrastructure costs, data privacy concerns,
cybersecurity vulnerabilities, ethical issues in Al deployment, and shortages of advanced digital skills. The variation in
market estimates for Al also points to an evolving ecosystem in which measurement, valuation, and standardization are
still developing.

There is also a risk that technological gains may remain concentrated in urban centers, larger firms, and digitally literate
populations unless public policy actively supports diffusion to rural regions and small enterprises. This concern is
especially important in countries where digital transformation is expected to serve broader developmental and inclusion
goals.

8. Findings and Discussion

The study reveals that India has entered a new phase of digitally driven development supported by rapid telecom
infrastructure expansion, rising broadband penetration, and strong interest in Al-enabled growth. The deployment of
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4.69 lakh 5G BTSs and the adoption of 5G by around 25 crore mobile users suggest that India has moved beyond pilot-
stage digital infrastructure to mass-scale implementation. Similarly, broadband subscriptions approaching 945 million
by December 2024 indicate a broad foundation for data-intensive public and private services.

The AI market estimates, though varied, consistently indicate substantial future growth. This suggests that Al is not
merely a technological trend but an emerging economic sector with implications for productivity, employment
restructuring, investment, and competitiveness. The convergence of 5G, Al, and broadband expansion therefore
represents a structural shift in national development strategy, especially in the context of smart governance, digital
commerce, and innovation ecosystems.

At the same time, the study shows that infrastructure expansion must be matched by investment in skills, institutions,
cybersecurity, and regulatory frameworks. Without these complementary measures, the developmental benefits of digital
transformation may remain unevenly distributed.

9. Policy Suggestions

To maximize the developmental contribution of 5G, Al, and emerging technologies, the following policy measures are
suggested:

e Expand high-quality digital infrastructure in rural and remote regions so that technological gains do not remain
concentrated in urban areas.

e Strengthen digital literacy, technical education, and workforce reskilling to match the growing demand for Al
and data-related competencies.

o Develop strong legal and regulatory safeguards for data privacy, cybersecurity, and ethical Al deployment.

e Encourage public-private partnerships to accelerate innovation, local manufacturing, and digital service
delivery.

e Promote the integration of advanced technologies in healthcare, education, agriculture, and governance to
improve the quality and reach of public services.

e Establish regular monitoring and evaluation mechanisms for digital policy outcomes, including indicators of
inclusion, affordability, and productivity.

10. Conclusion

5G, Artificial Intelligence, and emerging technologies are becoming central pillars of contemporary national
development. In India, recent statistical evidence on 5G rollout, broadband growth, and Al market expansion
demonstrates that digital transformation is no longer peripheral but increasingly embedded in the country’s economic
and governance architecture. These technologies offer major opportunities for improving productivity, enabling
innovation, strengthening public administration, and broadening access to services. Yet their long-term contribution will
depend not only on technological adoption but also on how effectively states address inequalities of access, institutional
readiness, digital capability, and regulatory governance. A development strategy that combines infrastructure, skills,
security, and inclusion can ensure that the gains from digital transformation are both sustainable and widely shared.
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