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Abstract:

The Sino-Indian 5G technology is revolutionizing the digital world, it is continuously introducing
new connections, speeds, and technological advancements. Nepal, situated between India and
China, has unique possibilities and challenges in the ongoing 5G race. This research examines the
impact of Nepal's collaboration with China or India in embracing new technologies on its digital
future, economic development, global politics, and national security. Both countries provide 5G
with pros and cons. This article examines the impact of Chinese-Indian rivalry on Nepal's

infrastructure, security, and sovereignty in the digital era.
Introduction:

The global push for 5G includes faster internet and better connections. Geopolitics, economics,
and techno-sovereignty are involved extensively. Nepal, a landlocked country between China and
India, must choose a 5G technology partner that will shape its digital, economic, and diplomatic
destiny. Nepal is at the confluence of two powerful digital ecosystems: China leads with Huawei
and ZTE in 5G ambitions, while India follows with Reliance Jio. As both countries strengthen
their technological objectives in the sector, the paper examines how Nepal's 5G options might
affect infrastructure development, digital sovereignty, economic growth, and regional security.
Through this examination of Sino-Indian rivalry for tech supremacy this paper reveals wider

implications for Nepal’s future in the digital era.
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Research Questions:

1. How does the competition between China and India in 5G technology affect Nepal’s digital

infrastructure?

2. What are the economic and geopolitical implications for Nepal in choosing between

Chinese and Indian 5G technologies?
Theoretical Framework: Neoclassical Realism and Nepal’s SG Technology Dilemma:

Neoclassical Realism as an international relations theory combines systemic pressures with
domestic factors to examine how a state manages its foreign policy (Rose, 1998). In the Sino-
Indian 5G race, this notion is especially applicable in Nepal since it takes into account
considerations beyond just global power realities. By looking at the internal political and economic
constraints as well as geopolitical contestation, neorealist offers a holistic framework for

examining Nepal’s strategic choices.

Neo Classical
Realism

Geopolitical
Competition

Nepalese Strategic
Balancing
Approach

Nepalese

Domestic Factors Leadership Role

Developed By Author

Decisions on 5G technology in Nepal’s foreign policy are heavily influenced by the larger
geopolitical competition between China and India. Given rivalry between them for technological
dominance particularly with regards to 5G Huawei, Nepal faces difficult choices regarding its
digital infrastructure. Chinese telecom companies like Huawei offer cheap 5G technology that can

deepen Nepal’s economic and political ties with China under its Belt and Road Initiative (BRI)
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program (Miller, 2022). On the other hand, such companies as Reliance Jio have been encouraging

India to develop digital self-reliance thereby making it attractive for Nepal to align her strategic

interests with India.

Other than that, domestic factors such as political instability and economic hardships greatly affect
its decisions (Mandal, 2022). Frequent changes in the government disrupts the continuity of digital
policy while competing political factions often have different ways of approaching foreign
relations. Cheaper Chinese technology is also appealing to Nepal given its economic challenges
which range from limited financial resources and heavy reliance on foreign aid notwithstanding

concerns of digital sovereignty and security.

The role played by the Nepalese leader is decisive because it determines how external pressures
and internal forces are analyzed and constituted. On one hand, leaders must assess whether or not
to invest in Chinese 5G technology based on its potential value for money against the national
sovereignty risks, digital security, and strategic independence that are at stake in Nepal. Leadership
perceptions about threats to security as well as opportunities for economic growth will determine
where Nepal stands during the Sino-Indian 5G contest. Subsequently, this can lead to delays in
rolling out 5G as Nepal tries to bargain better terms or avert making decisions capable of provoking

either China or India.

Nepal's response to the 5G dilemma can be described as a strategic balancing approach. The
country does not wish to get too close to either China or India, but instead keeps its position while
relating with both of them. This is shown in the fact that Nepalese still prefer Chinese 4G
technology in their existing networks and that Indian telecom initiatives may be explored for future
5G infrastructure (Pokhrel, 2022). Thus, this hedging strategy enables the country to retain certain

levers on both sides — it does not rely excessively on any one nation.
Key Concepts:

These are external geopolitical factors most notably the China-India rivalry which determine

policy choices made by Nepal.
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What are some internal factors such as political instability, economic limitations, and leadership

perceptions that shape foreign policy decisions?

It is about diversifying technological partnerships and thereby reducing dependence on one

country so as to maintain the right balance between relationships with China and India.

Leaders in Nepal deal with a difficult mix of home and foreign issues, and their interpretation and

response is very vital.

Neoclassical realism is used to examine how systemic factors, internal variables, and leadership
attitudes affect policymaking to improve Nepal's 5G technology. It allows Nepal to consider digital

ways to solve concerns from its powerful neighbors without surrendering sovereignty.
5G: What is it and Why is it Significant?

The emergence of 5G wireless technology is one of the few major revolutions in contemporary
communication. This technology's developments may transform people's interaction with their
gadgets, unlike 4G, which is gradual. This particular generation provides dependable, low-latency
connection and a high device density, unlike preceding generations concentrating solely on mobile
internet speeds.

Enhanced Mobile Massive Machine Ultra Reliable Low

Type Latency
Broadband Communications Communications

Developed By Author

Following are the three main innovations of 5G:
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1. Enhanced Mobile Broadband (eMBB): This allows virtual reality, data-intensive

applications, and smooth streaming of high-definition movies at faster data transmission

rates than previous generations.

2. Massive Machine-Type Communications (mMTC): It can support a huge number of
devices per square kilometer hence making IoT and smart cities viable (Gohar & Nencioni,
2021).

3. Ultra-Reliable Low-Latency Communications (URLLC): These are crucial for
applications that need immediate replies like self-driven cars, remote surgeries or advanced
robotics (Osama et al., 2022).

Global Impact of 5G:

The power of 5G technology cannot be underestimated by anyone. 5G Technology enables quicker

and more dependable communication leading to innovation in various industries (Fu et al., 2020).

5G is a high-speed network that is also reliable enough for real-time medical data transmission,

thus enabling telemedicine, remote patient monitoring and robotic surgeries (Javaid et al., 2023).

Self-driving cars require low-latency networks to analyse sensor data, communicate with other

vehicles, and adapt to changing road conditions immediately (Sadaf et al., 2023).

These involve drone technologies as well as precision farming devices that enable farmers to get
real-time soil moisture status, weather patterns among others thus optimizing crop yields while

minimizing wastage.

Smart grids powered by 5G boost power distribution efficiency hence reducing power outages

while allowing renewable energy integration (Khalid, 2024).

There are greater virtual classrooms and immersive learning experiences that can be implemented
by urban areas as well as rural communities since they have huge disparities in their education

systems.

Why Does 5G Matter To Developing Nations?
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For countries like Nepal, adoption of 5G is a game changer. Developing digital infrastructure

provides quicker development at relatively lower costs in places where conventional physical

infrastructure development such as roads or railways remains a problem.

From improving disaster response systems to e-governance, 5G technology has the potential to

equalize the digital playing ground for developing countries (Beltozar-Clemente et al., 2023).
Bridging the Digital Divide:

Among other vital issues in the developing world is the digital divide; this refers to a gap between
those who have access to modern communication technologies and those that lack it. In Nepal,
where rural areas often lack reliable internet access, 5G could bridge this gap. Remote communities
with a high-speed internet can benefit from telemedicine and online education among others

services so as to actively involve them in global trading.
Boosting Economic Growth:

One should also discuss the 5G technology's economic influence. It has the capability of increasing
GDP growth by supporting the creation of new industries and enhancing efficiency of existing
ones. It has been shown that early adopters of 5G are likely to experience upsurge in innovation
as well as entrepreneurship especially in activities like fintech, e-commerce and advanced
manufacturing (PWC) (French et al., 2021). This might lead to more skilled employment
possibilities for Nepal and investment flow, therefore lowering the unemployment rate and

improving the quality of living.
Enhancing Governance and Public Services:

Adoption of 5G into public policy might fundamentally alter government. Using 5G, e-governance
systems may help to reduce corruption, enhance responsibility, and smooth up service delivery.
Applying 5G in governance has an open-ended range from digitizing property records to real-time

urban traffic management.

The Hurdles in Adopting 5G:
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Notwithstanding these advantages, there are several obstacles to be solved before implementing

5G particularly for underdeveloped nations like Nepal. Large investment demands in network
equipment, fiber optic cables, and trained manpower make the deployment of 5G infrastructure
capital-intensive. For a nation with limited resources, these expenses might be unacceptable.

High Cost of Implementation:

5G network installation is much more complicated and expensive than those of its forebears.
Unlike the fourth generation, which made use of far-separated tall towers, total coverage can only
be attained by building a dense network of tiny cells employing the fifth-generation technologies.

Small cells require quick back haul connections, although this is rare in rural or hilly terrain.
Dependency on External Investments:

Nepal's development infrastructure depends on foreign money, completing the tiered framework.
Given the global debate over Huawei and ZTE, choosing the correct tech partner becomes a

geopolitical issue.
Digital Literacy and Inclusivity:

Most individuals will be able to access the internet with 5G, so concerted efforts targeted at
increasing digital literacy help to close this digital divide. Nepal suffers with widespread adoption
as many of its citizens still lack understanding about how to make use of the internet.

Regulatory and Policy Challenges:

The success of 5G hinges on well crafted legal environments. These include problems with
spectrum allocation and cyber security that must be resolved if inclusive, secure, efficient 5G

networks are to be built.
The Power of Connectivity for China’s Digital Silk Road

Under the transforming canopy of China's Belt and Road Initiative (BRI), the Digital Silk Road
(DSR) finds place. It is through this latest program that China extends its influence to

technological, digital communication and data networking areas rather than merely physical
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infrastructure. In contrast, traditional infrastructures such as railways or ports are made in order to

physically connect people together, DSR instead tries to create a comprehensive digital ecosystem
that places China on top of all other nations globally with regard to technology and innovation
(Heeks et al., 2024).

Therefore, Chinese tech giants like Huawei, ZTE and Alibaba are central to DSR as they provide
affordable and scalable solutions suited for developing countries. In delivering next-gen
connectivity at competitive prices these companies have therefore turned out to be very important
because they operate with up-to-the-minutes 5G skills; artificial intelligence (Al), cloud computing
as well as loT(Internet of things). This has caught the attention of countries such as Nepal where

there is need for swift technological advancement in the face of financial constraints.

Double-edged sword for Nepal with respect to China’s DSR. On one hand, it provides a unique
opportunity to take the jump into the digital era. The country can develop advanced 5G
infrastructure effectively and efficiently by partnering with Chinese companies who then address
such developmental issues as rural connectivity, congestion in urban areas, and the digital divide.
However, this collaboration raises data sovereignty, cyber security, and future overreliance on

China concerns.
The Affordability of Chinese 5G Solutions:

Well-known Chinese corporation, Huawei, is surpassing Nokia and Ericson by providing good-
quality 5G services. Economically challenged countries like Nepal have adopted this economic
efficiency to help close the digital gap from the rest of the world at a faster pace. The provided
pricing plan is fairly reasonable for budget-restricted governments in need of contemporary

technology but cannot afford to pay for it.
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In addition, China’s knowledge of large-scale deployment also helps with project completion.

Unlike Western corporations that undergo long waiting and regulatory processes, Chinese
companies provide pre-assembled products with required and latest technology. Nepal might use
these 5G connections sooner than planned for a good network speed and efficient service.

Geopolitical and Security Implications:

Developed By Author

There are still some drawbacks of the simple and cheap Chinese technology that we are going to
discuss. According to some critics, the reason behind China’s involvement in in this industry might
just be for geopolitical gain. Charges have been pressed against the Chinese government accusing
them of utilizing their technical businesses for the conduction of state-sponsored surveillance.
There have been concerns regarding the privacy and security of nations doing technical business
with Chinese companies. The above mentioned risks are blatantly evident in examples like that of
African countries where Chinese telecom enterprises are allegedly complicit with local
governments to in spying on people. This raises questions that Nepal should find difficult to answer

as under no condition should national security should be jeopardized even if they need this link.

China’s Soft Power Approach in Nepal:
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Chinese ambitions of establishing more influence in Nepal go way beyond just technical goals. By

funding developmental projects, cultural exchanges, academic programs, and media partnerships,
China has incrementally earned respect in the region. The aforementioned projects support one of
China’s soft influence campaigns aimed on creating economic dependency on China and

maintaining a good view of the Chinese leadership.

Implementation of 5G technology in Nepal is the development of this technology. Beijing
promises Chinese technology has a long-term interest in Nepal's digital scape by bringing it into
its path of expansion. Stated differently, China not only assures its presence in Nepal but also
marginalizes the probable technological influence of other nations like India and the West on the
future of the country.

India’s Digital Aspirations: A Regional Counterbalance:

India's digital plan is intimately related to its concept of self-reliance, which is embodied by
"Atmanirbhar Bharat" (Self-Reliant India) project. India wants to create modern tech like 5G,
artificial intelligence, and semiconductors natively whereas China has been exporting its

technologies to the developing world.

Reliance Jio and Bharti Airtel are among Indian companies making major progress toward
developing skills around 5G that will provide a substitute for Chinese hegemony. dependency Jio,
for instance, has created a totally indigenous 5G solution employing cutting edge technology,
hence lowering dependency on outside suppliers. This aligns with India's general goal of attaining

technical sovereignty in which case national control of essential infrastructure is still in effect.
Benefits of Staying with India:

Nepal's alignment with Indian 5G operators has a few benefits. India's geographical closeness
makes it simpler to run, operate, and diagnose 5G networks in Nepal. India's and Nepal’s long
history of cross-cultural exchanges has shaped mutual trust and understanding between the two
states. Unlike most Chinese solutions that potentially lack confidentiality, most Indian companies
in the industry are normally deemed to be conformant to the global norms on cyber security and

data privacy. Nepal also gets to broaden its technological infrastructure with other states by
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working with India. This unique strategy of Nepal determines its strategic independence and

balance with relation to regional powers.
Difficulties in Dealing with China:

Following are the tree main obstacles India faces while competing China’s dominance in digital
world: India’s 5G solutions cost higher than Chinese solutions, even though they are more
innovative. So, for an economically challenged country like Nepal, China is a better option.
Digital projects are extremely time bound and China has an edge with its smooth-running
infrastructure system that helps it execute projects way faster than India. An alignment with India,
a country that has border conflicts with China since its creation might also sour Nepal’s

relationship with China.
Balancing the Delicate Act in Nepal:

Nepal is being careful with keeping a balance between the rivaling influences of both India and
China in its goal of 5G adoption. China's pricing and speed run counter to the security concerns
and shared values India offers. Designing such a plan that may benefit from the capacity of both
countries while maintaining Nepal's own sovereignty and long-term interests is a problem for the

nation.

Choosing many vendors extracting technologies from different sources might assist to lessen
dependency on a single provider. This will therefore increase the resilience of Nepal's digital
infrastructure as well as encourage innovation and competition that produces reduced costs and

decrease of the country's vulnerability.

How does the digital infrastructure of Nepal suffer from China and India's rivalry for

dominance in 5G technology?

The future of digital Nepal depends much on China's and India’s battle to lead in 5G technologies.
Regarding how quick, accessible, inclusive, and secure Nepal's new developing digital
infrastructure should be like, the competition presents opportunities and restrictions in relation.
Nepal is trying to upgrade its communications networks and improve connectivity so the multiple

ramifications of this geopolitical struggle must be appreciated.
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1. Technological Competitiveness and Infrastructure Options:

Leading international 5G market Innovative technologies providing reliability and rapid
connection drive Chinese companies like Huawei and ZTE. Countries like Nepal find attractive
partners as they can package hardware, software, technical support, etc., which qualifies them.
China has experience in overseeing large projects and can help Nepal in the smooth transformation
of its digital infrastructure into a world-class smooth-running operation. On the other hand, the
majority of India's 5G landscape comprises of companies like Reliance Jio, Bharti Airtel along
with several other private entrepreneurs who provide customized solutions that are fit for different
regions of their country. Although Indian technology is not as advanced as China’s, they are still
more aligned with the socio-economic realities of Nepal due to their cultural proximities and

exchanges.

Chinese corporations assure modularity and cost-effectiveness to ensure that their innovations
reach far-flung places, hence bridging the technology gap. However, Indian companies might
provide budget-friendly services fitting for Nepal's sustainable development goals by using
geographical proximity in addition to cultural alignment.

2. Infrastructure Development: Deployment and Customization:

Businesses in China have a crucial understanding of how to apply at scale for fast transformation
exactly in accordance with Nepal's objective. Consequently, big-scale financial resources paired
with technological support could possibly help speed up infrastructure development both in rural

and urban areas using Chinese investments like BRI.

To make technology pertinent for a longer period, India encourages localization-based
customization. Therefore, keeping in mind certain geographical and demographic parameters of
Nepal while making their designs may assist in creating an infrastructure that is successful in

delivering both short-term and long-term benefits simultaneously.
3. Quality, Sustainability, and Digital Sovereignty:

They make a plan by matching China's 5G data consumption systems with Nepal's growing

population since they're scalable. Nepal's reliance on Chinese technology on a large scale raises
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doubts about its long-term dependence as issues like sustainability and openness arise.

It should be kept in mind that buying Chinese 5G technology may compromise data security and
sovereignty of Nepal. Cyber vulnerabilities and spying allegations of China have been discussed
worldwide. Indian technology might be risky but it follows democratic norms and ensures its

consumers’ data security and privacy.
4. Bridging the Digital Divide:

Its economic inequalities and hilly terrains create unique challenges for achieving national
connection for Nepal. Indian technological services are more focused on providing localized and
individualized services to different locations guaranteeing an equitable access, while, on the other
hand, Chinese infrastructure initiatives often have a broad scope using stronger connections. By
combining India's customized solutions with China's infrastructural capacity Nepal might be able

to bridge the urban-rural gap.
5. Long-Term Impacts on Digital Capacity®:

Although Nepal can work with China in order to acquire modern technology infrastructure but this

reliance might compromise its indigenous innovation in the future.

Working with Indian businesses on the other hand might contribute in knowledge sharing, local
talent development, training of local population, and local digital infrastructure building that can
strengthen Nepal in the coming years.

What are Nepal's geopolitical and economic implications of choosing Chinese or Indian 5G?

The choice made by Nepal to follow China or India in their 5G rollout has geopolitical and
financial implications. It will define its course of technical development, but in addition to that it
will also affect its interactions both within the area and beyond the region. Chinese 5G technology
is most of the times associated with BRI for its attractive financing options. It lowers the
construction costs on the presentation layer but like many other countries working with China on
infrastructure projects, Nepal might end up in debt. Even though Indian infrastructure projects

look expensive, but they might benefit in the long run and in future might provide Nepal with
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Financial Sovereignty. If Nepal makes a good pick of partners, it might be able to show a digital

economic potential. Low-priced 5G technology might spur expansion in fields like learning, e-
commerce, and healthcare. One important thing, therefore, is to ensure that the financial gains of
these advancements stay local rather than profiting foreign investors.

Projects headed by Chinese leaders usually consist of their own crew and may depend mostly on
foreign knowledge, hence providing very few chances for any job opportunities for the locals.
Indian cooperations, on the other hand, for most part stress joint ventures, in result, encouraging

skill development and employment for the locals of Nepal in the .

The location of can be considered favorable as it is sandwiched between India and China. The
decision to join China on the project of 5G technology will surely strengthen commercial
connections, but at the same time it also alienates India, which has historically been connected to
Nepal both culturally and financially. Meanwhile, if Nepal chooses to collaborate with India, it
might waste China’s Investments and restrict or limit the access to Chinese funds supporting its

technology infrastructure in the future.

With worldwide discussions over 5G technology, Nepal’s choice gets tough, as it is often seen
through the lens of U.S.-China tensions. Where a collaboration with India might be perceived in
terms of support of democratic ideals and regional peace advocacy, by working with China, Nepal

may be seen as a partner in Beijing's technical ambitions.

Strong claims can be found on how Chinese 5G networks are faulty and contain possible cyber
flaws. Such hazards might compromise the sovereignty of Nepal or reveal the data of its citizens
to illegal organizations. Ideally, the behavior of Indian businesses is usually more transparent in
comparison to Chinese corporations, they would still require safe cyberspace to combat any future

threats.

Nepal's main commercial partner is India. So, a stronger technical cooperation between the two
would result in both more trade mobility and cross-border infrastructure projects. Furthermore,
[°ndian initiatives linked with the G5 may help in the process of further integration meant to
provide stability in the South Asia. On the other hand, China's Belt Road project will provide Nepal

access to worldwide markets and supply chains, as a result widening its own commercial links.
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Nepal's foreign policy stance will be represented by the decision it takes regarding 5G. For this

reason, if Nepal isto form a partnership with China, it might disappoint its Western allies who
have been frightened about China's influence and choose to support fellow democratic nations in

the area and abroad.

Domestically, this decision is obviously going to lead to conflict among individuals based on their
historical backgrounds, cultural ties as well as economic links attracting those desiring for

improved relations with either China or India.
Conclusion:

This research attempts to examine the complex dynamics of international relations using several
theories from social sciences, methodologies, and significant global factors of global interactions.
It underlines how vast the global network of linkages is and how neoclassical realism may be
utilized to evaluate foreign policy decisions with 5G and other new technology economic
implications. It also examines how political upheaval impacts economic success, notably in Nepal,
and how China's Belt and Road Initiative is expanding in South Asia. These industries have also
adopted cutting-edge technologies like Al, blockchain, and 5G, which are essential for sector
transformation, economic growth, and global development. These technological advances pose
enormous challenges, such as building infrastructural networks, legal frameworks, and security for
connected and autonomous automobiles. The article also underlines the necessity for sustainable
development to solve such difficulties and ensuring that UN Sustainable Development objectives
(SDGs) objectives of decent work and economic growth complement technology advances. This
research also showed that comprehending international relations and economic growth required a
societal perspective since it must incorporate political instability and technology potential and
obstacles. World events will depend on how governments balance economic expansion with
sustainability and security. All in all, therefore, this research contributes to current discourse on
where international relations meet technology; thus intersecting with global economic
development. For example, the findings made here would be useful in other studies, policy

formulation and strategic planning required to address the demands of a changing world.
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