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Abstract - This research paper examines how developing technologies such as artificial intelligence (Al),
Al-related economic advancements, and geopolitical alliances are defining India’s future. It examines
India’s position in the global Al scene until 2023, focusing on its strengths and vulnerabilities. The study
delves into important developments in Al innovation, policy, ethics, and geopolitical factors that will
influence India’s Al future. It examines how India might overcome barriers to research funding, infrastructure
deficiencies, and brain drain to establish itself as an Al powerhouse. The conclusion considers how the
global Al order has evolved into a multidimensional geopolitical fight over data, norms, and ethics, rather
than a technology race. As international leaders create the future of Al, India has a potential to lead the
way if it can leverage its assets.
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1. INTRODUCTION

Artificial intelligence (Al) is quickly advancing and affecting economies and civilizations around the world.
Al systems are being applied throughout sectors to boost efficiency, production and decision-making. As
one of the basic technologies of the 21st century, control over Al is also emerging as a source of global
power and influence.
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Fig -1: India enhance its Al capabilities to challenge global dominance

This has triggered a high-stakes global race to dominate and shape the future of Al across important
nations. India finds itself well-positioned in this contest as an Al hotspot, yet it has room to traverse to
challenge American and Chinese dominance. This research study assesses the current state of play in
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India's Al environment based on 2023 rankings, assessing strengths, weaknesses and geopolitical
dynamics that may affect its trajectory.

2. OBJECTIVE
The primary objectives of this research article are as follows:

* Provide an overview of India’s position, strengths and weaknesses in the global Al vibrancy rankings
based on 2023 data.

e Analyze major trends, innovations and developments in Al across research, startups, policy and
ethics pertaining to India.

¢ Examine the geopolitical dimensions of global Al competition between the US, Ching, India and other
players.

e Discuss how India can overcome challenges around research funding, infrastructure and brain
drain.

e Reflect on the multi-dimensional nature of the global Al order spanning technology, data, rules and
ethics.

e Assess India's potential and strategic opportunities to establish itself as an Al leader if it can
effectively leverage strengths.

3. OVERVIEW AND EXPLANATION

Artificial Intelligence (Al) has become one of the most important technological and economic
battlegrounds of the 21st century. Al broadly refers to computer systems that can perform tasks normally
requiring human intelligence, such as visual perception, speech recognition, and decision-making. From
self-driving cars to personalized medicine to fully automated factories, Al promises to revolutionize nearly
every sector.

This has intensified an international race to advance Al capabilities and secure global leadership. The
current frontrunners are the United States and Chinag, with each taking divergent approaches. The US leads
in elite research and commercial development, producing most high-impact machine learning models.
China’s strategy focuses on data collection and application at scale, leading in areas like facial recognition.

Other major players are emerging, like the EU with its emphasis on regulation around ethics and data
privacy. India has also shown increasing promise as an Al hotspot. It boasts elite technical talent powering
both global and domestic firms, sizable data assets, and strong information technology infrastructure.
Furthermore, supportive government policies are expanding access to research funding and datasets.

However, fully realizing India’s Al potential requires overcoming key challenges around attracting talent,
upgrading physical infrastructure, and coordinating between academia, startups and policymakers.
Success would position India as a leader in cost-effective Al deployment and responsible development
standards for the developing world. More broadly, leadership across the various facets of Al development
— resedarch, business applications, data stores, ethics rules — will be critical to shaped national power.

Research and Development
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India has established itself as a leading destination for Al research and development (R&D), though it trails
the US and China in high-impact publications. Key strengths that can catalyze further growth include elite
technical talent, previous expertise in information technology services, and supportive government
programs expanding access to compute resources and datasets.
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Fig -2: India’s Al Ecosystem Development

Indian research is pioneering techniques for cross-lingual transfer learning and low-resource language
tasks that will expand Al accessibility. Work from groups like IIT Madras and IlIT Hyderabad on advancing
generative models and analysis of biases also has global relevance. Attracting leading Al researchers back
from academia and industry positions abroad can further boost India’s R&D ecosystem.

Startups and Commercialization

India’s booming startup ecosystem plays a vital role in translating innovations into commercial
applications across sectors like healthcare, agriculture, finance and mobility. Notable examples include
Niramai (breast cancer screening), Perfios (financial data analysis) and Entropic (emotion Al).

Enablers include prominent accelerators, increasing venture capital investments, access to young
technical talent, and rising digital penetration enabling access to data. Furthermore, India’s Al startups are
crafting solutions tailored to local contexts, like language barriers, that can expand adoption across the
developing world. However, scaling from promising prototypes to mature, financially-sustainable products
remains a key challenge.

Computing Infrastructure

The computing hardware foundation required to develop and operate Al systems has expanded rapidly in
India but remains a bottleneck relative to global leaders. India accounted for 2% of worldwide server
shipments in 2022, concentrating in key hubs like Mumbai and Bangalore.
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Promising trends include falling cloud computing costs, new dedicated Al chips from homegrown
companies like Syntiant, and global data center operators like Amazon Web Services planning major
investments in India. Upgrading connectivity infrastructure, ensuring reliable electricity access across
states, and policies that clarify data-related regulations can further support physical expansion.

4. GEOPOLITICAL TRENDS SHAPING INDIA'S POSITIONING

US-China Competition

The intense technological competition between the US and China defines the contemporary geopolitical
landscape. Leadership in Al feeds into broader economic and military rivalry. India risks being caught in the
middle as both sides pressure partners and rivals to join separate technological spheres by adopting their
standards.
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Fig -3: Al Development and Impact

However, India also has significant space for strategic autonomy - cooperating with the US on issues like
data privacy while still accessing Chinese capital and know-how. India’s ties with Quad allies and its own
democratic values will pull it towards American orbits, but pragmatism and legacy relationships will include
continued Chinese technological engagement.

Regional Alliances

India has also spearheaded multiple regional alliances and partnerships centered around Al cooperation,
data sharing and skills exchange. For example, the India-Singapore Ministerial Al Dialogue aims to promote
safe and ethical Al development. Mexico also partnered with India to launch the 14F Military-Industry
Academic Forum on Al.

Such multilateral technology diplomacy helps broadly shape global Al governance regimes and norms
around priorities like safety, accountability, and transparency. It also reinforces India’s position as a leader
within developing country contexts. However, converting dialogues into tangible shared tools and
platforms remains a challenge.

Economy of Al
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The rapid development of Al capabilities and applications is spurring growth within India’s own domestic
economy. The direct economic impact estimated to reach $1 trillion by 2035. This includes increased
workforce productivity, more efficient public services, new intellectual property, and expanding the startups
scene.

There are also significant indirect benefits. The jobs lost to automation, especially in industries like
manufacturing, will hopefully be offset by new occupations and economic activity generated by emerging
technologies. Al will also boost broader digital transformation, providing tools for everything from smart
cities to precision agriculture.

However, these gains are accompanied by major structural transitions that require proactive policymaking.
Governments must evolve education and retraining programs to prepare workforces for Al environments.
Data privacy, security and transparency regulations are needed to build public trust. Platforms enabling
access to computing resources, talent and financing will be vital given India’s development gaps.

5. TRENDS
Key trends shaping India’s current and future trajectories across the core facets of artificial intelligence:

Research and Development
e Expansion in domestic research programs and global talent retention boosting high impact
publications

e Increasing private sector investment in academic centers and internal R&D divisions
e Specialization in cross-lingual NLP, low-resource contexts applicable across emerging economies
e Generative Al and algorithmic bias emerging as additional research focal points

Business and Applications
e Surge of Al startups tailored to local needs, attracting investors and international interest

+ Adoption being led by finance, healthcare and Agri-tech sectors

¢ Momentum building across consumer applications like recommendation systems and personal
assistants

e Scaling and monetization difficulties still slowing maturation

Data and Computing Infrastructure
¢ Public cloud services lowering barrier to access massive compute resources

¢ Dedicated Al semiconductor chips advancing specialized hardware optimized for Indian contexts
¢ Leading global data center operators targeting major facility investments
¢ Updated connectivity networks, electricity access and data regulations playing catch up

Policy, Ethics and Society
e Formation of dedicated governmental bodies to craft national Al strategy frameworks

¢ Initiatives promoting ethics training and evaluating biases in datasets and algorithms

e Lack of comprehensive personal data protection legislation still hampers public trust and sharing
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¢ Role of civil society organizations increasing around digital literacy and platform accountability

Geopolitics and Global Order
¢ Balancing relations with US and China as both pressure partners to join separate tech spheres

e Leadership across developing country contexts via south-south cooperation initiatives

e Norm entrepreneurship in multilateral forums to advance priorities like Al safety and job
displacement

e Consolidating regional ties and interoperability with ally ecosystems

6. DISCUSSION

India’s increasing prominence as an Al hotspot is clear, but its aspirations of matching and even surpassing
current heavyweights face significant hurdles. Targeted policies and strategic investments will be vital to
capitalize on indigenous strengths while mitigating gaps widened by first-mover advantages of the US and
China.

Realizing competitive advantage in artificial intelligence requires excellence across the interconnected
dimensions of research, applications, infrastructure, regulations and geopolitical maneuvering.
Sustainable trajectories necessitate coordinated public-private action with long term horizons.

Research and development is a clear bright spot - India has firmly established itself as a hub of elite talent
working on key frontiers of machine learning while pioneering innovations for shared prosperity in emerging
economies. Expanding domestic centers of excellences and global partnerships can attract further human
capital. Startups have enormous potential to absorb these discoveries into transformative products but
should avoid premature international expansion.

Computing and data remain bottlenecks, improving but still trailing far behind the US, China and other
smaller nations in processors, server capacity and connectivity. Delhi will have to continue incentivizing
private data center investments and upgrading rural access. Legislators also face complex challenges
balancing data localization to foster domestic ecosystems while retaining involvement in global data flows.

Geopolitical balancing will prove even trickier as techno-nationalist tensions rise between American and
Chinese-led spheres. India risks being forced into dichotomized choices that undermine strategic
autonomy. Proactive diplomacy to shape international Al norms around priorities like accountability and
workforce transitions may help carve space to hedge between superpowers.

7. CONCLUSION

The coming decade will prove decisive in determining whether India can fulfill its ambitious aspirations of
leveraging Al to catalyze sustainable and inclusive development. While the potential payoffs from assertive
policymaking are substantial, so are the risks of stagnation or dependence on other global powers.-
Realizing competitive advantage necessitates focus beyond just technical capabilities towards crafting
national data infrastructure, regulations around ethics and safety, new educational paradigms, and global
consensus. The Al race is a multidimensional one - while the US and China lead on most core facets today,
their ideological confrontation opens space for agile actors. As world leaders gather to shape collective
approaches on managing this definitive technology of the 2Ist century, India must articulate and execute
on a coordinated grand strategy synthesizing the strengths of its talent, digital economies and partner
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ecosystems. This twin agenda of domestic capacity building through public-private collaboration and
international norm shaping through coalition leadership is imperative to manifest the full promise of Al
while safeguarding national interests. The decisions India makes today will reverberate through coming
decades.
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