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India is undergoing a rapid, technology-driven economic transition, uniquely catalyzed by the India 

Stack and massive digital public infrastructure (DPI). This article analyzes the specific impact of 

Artificial Intelligence (AI) on this digital economy, moving beyond global narratives to examine 

indigenous structural effects across productivity, market concentration, and social inclusion. We 

utilize a Task-Based Model contextualized to India's labor market, finding that AI application is 

shifting from simple substitution in the Business Process Outsourcing (BPO) sector to advanced 

augmentation in core sectors like FinTech, HealthTech, and e-Commerce. The AI adoption premium is 

accelerating Total Factor Productivity (TFP), particularly in firms that leverage vernacular data 

and cloud infrastructure. Structurally, while AI promises to democratize access (e.g., credit for the 

unbanked via alternative data scoring), it risks exacerbating the digital skill premium and creating 

new forms of data concentration linked to DPI. Governance challenges center on ensuring data 

localization, building vernacular AI capacity to serve the next 500 million users, and establishing 

ethical guidelines to manage algorithmic bias in a diverse social fabric. We conclude that AI is 

essential for achieving India's 

trillion economy goal, provided policy interventions proactively manage inclusion and 

prevent the deepening of the urban-rural and digital skill divides. 

Keywords: Artificial Intelligence, India Stack, Digital Public Infrastructure, Total Factor 

Productivity, Vernacular AI, Digital Divide, Labor Augmentation, FinTech. 

 

1. Introduction: India's Unique Digital Leap and the AI Catalyst 

1.1 Context and Scope of the Digital Economy in India 

The Indian digital economy is characterized by both immense scale and distinctive 

foundational architecture. Unlike many developed nations, India’s digital transformation has 

been accelerated by the deployment of world-leading Digital Public Infrastructure (DPI), 

collectively known as the India Stack ($1$$). The infrastructure-including the identity system 
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“Adhar”, the unified payment interface “UPI” and data ($2). The concurrent "Jio effect," 

which delivered the world's cheapest mobile data, has resulted in over million internet 

subscribers, rapidly moving India from a digitally deprived economy to one of the most 

connected nations globally. 

Artificial Intelligence (AI) serves as the critical layer of intelligence that maximizes the 

utility of this foundational infrastructure. AI is deployed across the value chain, from 

predicting monsoon patterns for agriculture to credit risk scoring for the newly banked 

populace. This research article aims to provide a focused, structural, and empirical analysis of 

AI's specific impact on this unique Indian digital economy. 

1.2 Research Objectives and Methodology 

While global literature often frames AI's impact through the lens of established Western 

markets ($$4$$), the Indian experience requires a contextualized approach due to: 

(1) The dominance of DPI, 

(2) The highly fragmented market (language, income, geography), and 

(3) A unique labor market characterized by a large semi-skilled workforce and a severe 

lack of high-skilled AI talent. 

This study analyzes AI's impact across three dimensions: 

1. Macroeconomic Channels: The contribution of AI to Total Factor Productivity (TFP) 

and value creation across key sectors (FinTech, HealthTech). 

2. Distributional and Social Effects: The differential impact on the labor market (job 

displacement vs. creation) and issues of digital inclusion (the vernacular challenge). 

3. Governance and Structural Challenges: Risks related to data concentration, 

algorithmic bias, and the imperative for regulatory adaptation. 

We employ a modified Task-Based Model to assess how AI interacts with the specific skill 

sets dominant in the Indian workforce, particularly the shift from foreign-facing service tasks 

to domestic augmentation tasks. 

2. Conceptual Framework: The India Stack as an AI Enabler 

2.1 Digital Public Infrastructure (DPI) and Data Velocity 

The India Stack is the primary accelerator of AI adoption. The near-real-time velocity of 

transactions via UPI (handling billions of transactions monthly) and the verifiable digital 

identity provided by Aadhaar creates "clean" transactional data at scale that is immediately 

deployable for machine learning algorithms ($6). 
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The primary economic mechanisms driven by this stack are: 

1. Democratization of Credit (FinTech): AI algorithms, utilizing alternative data points 

(e.g., utility payments, mobile usage, UPI history), can score the approximately 190 

million previously unbanked adults ($7). This allows FinTech firms to extend micro-

loans without traditional collateral, directly impacting financial inclusion and economic 

mobility. 

2. Hyper-Personalization of Services (e-Commerce): AI tools, trained on granular 

purchase and browsing data, enable hyper-localized e-commerce platforms (like Flipkart 

and Amazon India) to optimize logistics, forecast demand in remote areas, and manage 

fragmented supply chains, significantly driving down the cost-to-serve for rural 

consumers. 

2.2 The Role of Vernacular Data and AI 

A crucial distinction for the Indian digital economy is the language barrier. While English 

speakers form a significant portion of the urban digital economy, the next wave of 500 

million users access the internet in 22 official languages and hundreds of dialects. This 

creates an urgent demand for Vernacular AI—models capable of accurate processing in 

languages like Hindi, Tamil, Kannada and Bengali ($9). 

This challenge is simultaneously a massive economic opportunity, requiring investment in 

Natural Language Processing (NLP) models tuned for Indian languages, voice recognition 

for users with low literacy, and the creation of large, localized training datasets. The success 

of AI in India is inseparable from the success of multilingual digital services. 

3. Macroeconomic Impact: Productivity, Growth, and

 Sectoral Shifts 

3.1 AI and Total Factor Productivity (TFP) Growth 

AI is projected to contribute significantly to India's TFP, which has traditionally lagged 

behind the country's high capital investment rates ($$10$$). AI boosts TFP by: 

TFP Contribution = ∑𝑆𝑒𝑐𝑡𝑜𝑟 𝑖 ( 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 𝐺𝑎𝑖𝑛𝑠 𝑖  𝑋 𝐴𝑑𝑜𝑝𝑡𝑖𝑜𝑛 𝑅𝑎𝑡𝑒 𝑖 ) 

 Manufacturing Optimization: AI-driven Predictive Maintenance (PdM) reduces 

machine downtime by up to 30%, while machine vision systems improve quality control, 

leading to a direct TFP uplift in discrete manufacturing ($11 ). 

 Logistics and Supply Chain: India's logistics costs are high (estimated at 14% of GDP) 

($12). AI-powered route optimization and warehouse automation are essential tools to 

bring this cost structure down, leading to economy-wide deflationary effects and 
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improving the competitiveness of Indian goods. 

McKinsey estimates suggest that AI could add between $ 90 billion and $175 billion 

annually to India's GDP by 2025 ($ 13), primarily driven by automation and decision 

support systems across just 10 key sectors. 

3.2 Sectoral Deep Dive: FinTech and HealthTech 

A. Financial Technology (FinTech) 

AI in Indian FinTech is not just about efficiency; it is about inclusion. 

 Risk Modeling: Traditional banking relies on formal credit history. AI models trained on 

UPI transaction data and mobile behavior can generate robust alternate credit scores. This 

has allowed Non-Banking Financial Companies (NBFCs) to extend micro-loans (e.g., 

less than 10,000) to individuals and small businesses previously excluded, stimulating 

the informal economy ($ 7). 

 Fraud Detection: AI tools are vital for combating sophisticated digital fraud inherent in 

the high- volume, low-cost UPI ecosystem, maintaining public trust in the DPI ($$14$$). 

B. Health Technology (HealthTech) 

AI addresses the critical lack of specialist doctors in rural areas. 

 Remote Diagnostics: AI-powered image analysis (e.g., detecting diabetic retinopathy 

from a retinal scan or analyzing X-rays for tuberculosis) allows general practitioners or 

technicians in remote villages to access specialist-level diagnostic support immediately ($ 

15). 

 Drug Discovery: Indian pharmaceutical and biotech firms are using AI to accelerate 

R&D, particularly in drug repurposing, reducing the time and cost associated with 

bringing generic and new drugs to market ($ 16). 

4. Distributional Effects: Labor, Skills, and Inclusion 

4.1 The Labor Market: Substitution vs. Augmentation 

The impact on the Indian labor market is bipolar: 

 

Sector 

Primary AI Effect Affected 

Workforce 

 

Implications 

BPO/ITeS Substitution Data entry, call Short-term risk of 



 

Narayana Das (Pg 1198-1206) 1202  

 

Copyright © 2025, Scholarly Research Journal for Interdisciplinary Studies 
 

 

 (Routine tasks) center agents, 

basic document 

processing 

displacement for low-

skill, high-volume 

transactional roles ($17). 

 

 

IT/Software 

Development 

 

 

Augmentation 

(High-skill 

tasks) 

 

 

Programmers, 

DevOps, Testers 

Increased productivity per 

worker; demand shifts to 

prompt engineering, 

system design, and AI 

oversight ($ 18). 

 

 

Customer Service 

 

Augmentation 

(Vernacular 

Support) 

 

Field

 ag

ents, customer 

support in regional 

centers 

AI handles routine 

queries; human workers 

focus on complex 

problem-solving and 

emotional support in local 

languages ($ 19). 

 

The greatest risk lies in the BPO/ITeS sector, which employs millions and serves as a major 

source of foreign exchange. Generative AI tools are now capable of automating 50 - 70% of 

routine tasks in areas like documentation and compliance, necessitating rapid upskilling to 

move the workforce into higher-value augmentation roles ($17). 

4.2 The Digital Skill Premium and the Education Imperative 

AI adoption is rapidly intensifying the digital skill premium ($20). The demand for 

high-end AI talent (Machine Learning Engineers, Data Scientists) far outstrips supply, 

leading to significant wage inflation for this elite group. 

The focus must be on democratizing AI literacy: 

 Curriculum Integration: Introducing coding and AI ethics concepts early in school 

to build foundational literacy. 

 Re-Skilling Programs: Government-backed initiatives, such as the Skill India mission, 

must pivot to fund short-term, intensive courses focused on AI implementation and 

maintenance ($21). The goal is to move workers from being subjects of automation to 

becoming collaborators with AI. 

4.3 The Urban-Rural Digital Divide 

While DPI has reduced the access gap, AI risks creating an application gap—the 

difference between having a digital device and being able to utilize complex AI-driven 
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applications effectively ($ 22). 

 Data Bias: AI models trained predominantly on urban, English-language data can exhibit 

biases that lead to poor outcomes for rural or vernacular users. For instance, an AI credit 

scoring model might fail to recognize valid rural income sources, reinforcing financial 

exclusion ($23). 

 Access vs. Utility: The promise of AI in agriculture (e.g., personalized crop advisory) can 

only be realized if the models are trained on sufficient local soil, weather, and pest data, 

which requires significant on-the-ground data collection, often missing in remote areas 

($24). 

5. Governance and Structural Challenges 

5.1 Data Concentration and Competition Policy 

The foundation of the Indian Digital Economy is its data. The large technology players 

(both foreign and domestic) that dominate search, social media, and e-commerce possess 

proprietary, real-time data sets that constitute a significant barrier to entry for smaller AI 

startups ($25). 

 Risk of DPI Capture: While DPI is public, the application layer built on top of it is 

largely private. This creates the risk of data concentration, where a few large entities 

control the most valuable derived insights ($26). 

 Antitrust Adaptation: Traditional competition policy based on market share is often 

ineffective against digital firms where the product is free ($27). Regulators (like the 

Competition Commission of India - CCI) must focus on how access to data and 

algorithm bias can be used anticompetitively. 

5.2 Regulatory Imperatives and Algorithmic Accountability 

India is actively developing its approach to AI governance, often favoring a light-touch, 

pro- innovation stance over the restrictive approach seen in the EU AI Act ($28). Key 

policy imperatives include: 

1. Algorithmic Bias Mitigation: Given India's social and linguistic heterogeneity, the risk 

of algorithmic bias leading to discrimination in areas like hiring, loan approval, and justice 

is critical. The government must mandate ex ante bias audits for high-risk AI systems 

deployed in public services ($29). 

2. Data Governance Framework: While the Digital Personal Data Protection Act, 2023 

provides a foundation for privacy, specific guidelines are needed for the use of non-

personal data (NPD) for training foundation AI models ($30). 
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3. Intellectual Property (IP): The Indian IP regime, like most globally, is unclear on the 

authorship and ownership of AI-generated content. Clarity is required to incentivize 

investment in local generative AI startups ($31). 

6. Conclusion and Policy Recommendations 

The integration of AI into the Indian Digital Economy is a non-linear phenomenon, 

accelerated by the India Stack and poised to fundamentally reshape the nation's economic 

output and social structure. AI offers a powerful, much-needed boost to TFP in logistics, 

manufacturing, and services, driving financial and medical inclusion through alternative data 

models. 

However, the impact is highly asymmetric. AI is shifting the labor skill demand towards high- 

end cognitive and social skills, creating a stark imperative for nationwide re-skilling 

programs to prevent mass displacement in the transactional services sector. The success of 

AI's promise of inclusion hinges entirely on the rapid development and equitable deployment 

of Vernacular AI solutions that can serve the majority of the population outside 

metropolitan hubs. 

Policy must transition from facilitating access to ensuring equitable utility: 

1. Establish a National AI Compute Strategy: Subsidize or establish government-backed 

cloud and compute infrastructure to lower the barrier to entry for Indian AI startups, 

currently dependent on expensive foreign compute resources ($32). 

2. Mandate Algorithmic Inclusion Audits: For all public service or high-risk AI systems, 

mandate audits that test for fairness across linguistic, caste, and regional demographics 

($33). 

3. Localize AI Skilling: Focus funding on training data annotators and prompt engineers in 

Tier-2 and Tier-3 cities, leveraging the existing digital workforce to create the vast, clean 

vernacular data sets required to train world-class local models ($34). 

By managing the structural risks of data concentration and addressing the skill divide, 

India can ensure that AI serves as a truly inclusive platform for its next phase of 

economic growth. 
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