
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                       Volume: 10 Issue: 07 | Jul - 2026                              SJIF Rating: 8.659                                        ISSN: 2582-3930                                                                                                                                               

 

© 2026, IJSREM      | https://ijsrem.com                                 DOI: 10.55041/IJSREM66371                                      |        Page 1 
 

From Information Technology to Digital Public Infrastructure: the 

Evolution of India’s Economic Growth 

Dr. Satyabrata Dash 1, Er. Biswanath Patro2 

1 S.M. Institute of Technology, P.G. Centre for Management Studies, Brahmapur, Odisha, India  

2 S.M. Institute of Technology, P.G. Centre for Management Studies, Brahmapur, Odisha, India 

 

---------------------------------------------------------------------***---------------------------------------------------------------------

Abstract – Digital transformation serves as a crucial 

catalyst for economic development in emerging markets by 

optimizing productivity, broadening financial inclusion, and 

strengthening administrative performance. Over the past three 

decades, India’s economic growth engine has undergone a 

fundamental structural shift. What began in the late 1990s as 

an export-driven Information Technology (IT), Information 

and Communication Technologies (ICT), and Digital 

Platforms   have evolved into a population-scale domestic 

transformation anchored by Digital Public Infrastructure (DPI). 

This analytical study traces India’s transition from an enclave-

based software exporter to a pioneer of open digital platforms 

as public goods. It evaluates the macroeconomic mechanics, 

structural changes, and policy frameworks that enabled this 

transition, examining how India’s "Stack" approach (Identity, 

Payments, Data Sharing) has systematically reduced 

transaction costs, accelerated financial inclusion, formalized 

the informal economy, and reshaped domestic productivity. 

However, realizing the full potential of this transition requires 

navigating structural headwinds, including a pronounced rural-

urban digital divide, heightened cyber security vulnerabilities, 

and evolving regulatory frameworks around data sovereignty. 

By examining current technological trends, evaluating key 

growth vectors, and mitigating systemic risks, this study offers 

critical insights into the trajectory of India's digital economy 

and its transformative impact across core socio-economic 

sectors. 
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1. INTRODUCTION  
The rapid spread of digital technologies has fundamentally 

restructured modern economies, altering production processes, 
market dynamics, and institutional frameworks. Broadly 
defined as the integration of information and communication 
technologies (ICT), digital platforms, and data-driven 
processes into economic activities, digital transformation has 
emerged as a primary engine of productivity and long-term 
economic growth. 

By systematically reducing transaction costs, improving 
information flows, and enabling real-time coordination among 
economic agents, digital technologies are redefining traditional 
growth patterns. In doing so, they provide the foundation for 
novel business models, market structures, and competitive 
strategies in the global economy. 

India's digital transformation journey has witnessed 
remarkable progress in recent years, driven by the 
government's ambitious Digital India initiative and the 
widespread adoption of digital technologies across sectors. The 
digital economy in India encompasses a wide range of 

activities, including e-commerce, digital payments, cyber 
security, and digital governance. With a population of over 1.3 
billion and a growing base of internet users, India presents vast 
opportunities for digital innovation and entrepreneurship. 
However, the digital transformation landscape in India is not 
without challenges, including issues of digital divide, cyber 
security threats, and regulatory complexities. Understanding 
these opportunities and challenges is crucial for charting a path 
towards inclusive and sustainable digital development in India. 

While India's digital transformation presents immense 
opportunities for economic growth and social development, it 
also faces significant challenges that need to be addressed. One 
of the primary challenges is the digital divide, which refers to 
the gap between those who have access to digital technologies 
and those who do not. Despite, significant progress in 
expanding internet connectivity, millions of people in rural and 
remote areas still lack access to affordable and reliable internet 
services. Additionally, cyber security threats pose a significant 
risk to India's digital economy, with increasing incidents of 
cyber attacks targeting critical infrastructure, businesses, and 
individuals. Moreover, regulatory complexities and 
bureaucratic hurdles can impede the growth of digital start ups 
and innovation in India. Addressing these challenges is 
essential for ensuring that India's digital transformation is 
inclusive, secure, and sustainable.  

 

2. OBJECTIVES OF THE STUDY: 

The primary objective of this study is to critically analyze 
the role of digital transformation in shaping India’s economic 
trajectory. Specifically, the study seeks to: 

1. Examine temporal trends and spatial patterns across key 
digital transformation indicators in India. 

2. Analyze the empirical relationship between digital 
adoption and macroeconomic growth. 

3. Assess the direct and indirect contributions of digital 
financial services—including digital payments and 
financial inclusion platforms—to Gross Domestic 
Product (GDP) growth. 

4. Formulate actionable policy recommendations to foster 
sustainable, inclusive, and digital-led economic 
development. 

 

3. REVIEW OF LITERATURE  
Theoretical economic frameworks consistently identify 

technological innovation and digital adoption as critical 
engines of macroeconomic growth. Modern growth literature 
posits that technological advancements enhance aggregate 
productivity, minimize transaction costs, and facilitate rapid 
knowledge diffusion (Romer, 1990). In line with endogenous 
growth models, strategic investments in digital infrastructure, 
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human capital development, and innovation ecosystems drive 
long-term economic expansion through powerful spillover 
effects and network externalities (Romer, 1990; Basnayake, 
2024). This adoption dynamic is particularly vital for emerging 
markets, where initial base levels of digital integration are 
lower, leaving substantial room for leapfrogging and 
accelerated structural growth (Basnayake, 2024). 

A expanding the empirical research highlights digital 
payment mechanisms as a primary channel through which 
digital transformation drives broader macroeconomic 
outcomes. Employing an Autoregressive Distributed Lag 
(ARDL) model, Abdul Azeez et al. (2022) demonstrate that 
digital payment instruments—including credit transfers, debit 
transfers, and card-based transactions—exhibit a long-term co-
integrating relationship with Gross Value Added (GVA) in 
India. Their findings suggest that payment digitization acts as a 
sustained catalyst for macroeconomic output. 

This is corroborated by cross-country empirical evidence 
indicating that the adoption of electronic payment 
infrastructure boosts Gross Domestic Product (GDP) by 
lowering transaction costs, enhancing velocity of money, and 
expanding formal financial access (Birigozzi, 2025). 
Behavioral factors further mediate this relationship, 
influencing the rate at which businesses and consumers 
substitute cash with digital alternatives. At the institutional 
level, recent central bank data underscores the rapid 
operationalization of these payment systems: by 2025, digital 
transactions accounted for the vast majority of non-cash 
payment volume in India's domestic economy, illustrating the 
real-time economic significance of digitized transaction 
infrastructure (Reserve Bank of India, 2025). 

The expansion of the Information and Communications 
Technology (ICT) sector serves as both a direct contributor to 
output and a driver of structural economic transformation. 
Empirical studies show that the core digital economy’s 
contribution to India's GDP and total employment has grown 
substantially over the past decade, with digitally enabled 
industries outstripping traditional sectors in compound annual 
growth rate (World Bank, 2025).  

The rollout of physical and foundational Digital Public 
Infrastructure (DPI)—including high-speed broadband, 
scalable data centers, and real-time interbank settlement 
systems—is central to digital development. Comparative 
international literature highlights that robust DPI directly 
enhances macroeconomic efficiency by eliminating trade 
barriers, lowering search costs, and encouraging platform-
based market interactions (MEIT Report, 2025). In particular, 
India’s Unified Payments Interface (UPI) serves as a prime 
case study of platform architecture driving network effects; by 
standardizing interoperability, it has reshaped payment 
behaviors, accelerated financial inclusion, and established a 
scalable benchmark for sovereign digital ecosystems (SIDE 
Report, 2025). 

Recent empirical inquiry has focused on firm-level labor 
dynamics and structural employment shifts resulting from 
digital integration. Micro-level evidence suggests that digital 
adoption—particularly mobile-first business solutions and 
UPI-integrated checkout processes—has significantly boosted 
micro, small, and medium enterprise (MSME) revenue and 
operational agility (Economic Times, 2025). Consequently, 
firm-level digitization encourages broader labor market 
engagement and enterprise creation. However, the literature 
reveals a persistent structural divide: gains remain unevenly 
distributed between the formal sector and informal economy, 

pointing to a pressing requirement for targeted digital 
upskilling and infrastructure equity. 

An emerging strand of forward-looking literature 
investigates the potential of frontier digital technologies—such 
as generative artificial intelligence, hybrid cloud architecture, 
and cross-border digital trade platforms—to reshape long-term 
growth trajectories. Preliminary research suggests that 
advanced capabilities in AI and platform integration provide 
crucial competitive advantages in global trade networks and 
high-value supply chains (Swapna, 2026). Nevertheless, 
academic consensus emphasizes that while microeconomic 
case studies demonstrate promise, comprehensive empirical 
and macroeconomic validation of AI's productivity gains 
remains an evolving area of study. 

 

4. DATA SOURCES AND FINDINGS 

 

4.1 India's Digital Evolution 
The evolution of India's digital economy can be broadly 

demarcated into two structural phases (Ghose, 2021): 

 

Phase 1: The IT & Software Services Era (1990s–

2010s) 
In the post-1991 liberalization era, India’s tech growth was 

fueled primarily by private enterprise capitalizing on labor-cost 
arbitrage, fluent English-speaking talent, and global demand 
for software maintenance and outsourcing (Kapur, 2002): 

• Highly concentrated in tier-1 urban hubs (Bengaluru, 
Hyderabad, NCR, Pune). 

• High service export earnings, foreign exchange stability, 
and direct/indirect employment creation for millions of 
skilled graduates. 

• Limited direct impact on the domestic informal economy, 
smallholder agriculture, micro-enterprises, or rural 
financial inclusion. 

 
Phase 2: The Digital Public Infrastructure (DPI) Era 

(2010s–Present) 
Recognizing that private tech growth was operating in 

silos, India pioneered a unified, open-architecture digital 
backbone designed as a public good rather than a set of 
proprietary corporate platforms (Ghose, 2021): 

• Low-cost, interoperable, non-excludable digital rails 
backed by public regulation and private innovation. 

• Broadened domestic consumption, accelerated velocity of 
money, direct welfare transfers without leakages, and 
rapid financialization of lower-income segments. 

 
4.2. The Architectural Pillars of "India Stack" 

• Unlike the Silicon Valley model (private, walled-garden 
platform monopolies) or the Chinese model (state-
controlled mega-apps), India built a three-layered open 
stack that decoupled identity, payment execution, and 
data verification (D'Silva, et. al, 2019). 
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4.3 Macroeconomic Transmission Channels 

Digital Public Infrastructure influences macroeconomic 
growth through three primary channels: 

• Zero-Marginal-Cost Payments: UPI reduced the 
marginal transaction cost of payments toward zero. 
D’Silva et al. (2019) analyze the micro-vendors and street 
merchants can accept instant digital payments without 
purchasing expensive Point-of-Sale (PoS) terminals. 

• Speed of Execution: D’Silva et al. (2019) examine real-
time settlement architectures and their impact on liquidity 
efficiency and transactional velocity across domestic 
financial systems. Near-instant settlement of funds 
increases the aggregate velocity of money (V) in the 
Fisher equation (MV = PQ), supporting higher nominal 
output without inflationary pressure. 

• Credit Expansion: Alonso et al. (2023) highlight as 
micro-enterprises build verifiable digital sales histories 
through UPI and GSTN (Goods and Services Tax 
Network), formal financial institutions can underwrite 
unsecured micro-loans using algorithmic cash-flow 
evaluation rather than traditional physical collateral. 

• Fiscal Efficiency via Direct Benefit Transfer (DBT): 
Alonso et al. (2023) quantify the fiscal gains from 
Government welfare benefits bypass intermediaries, 
sending funds directly to verified recipient accounts. This 
eliminates fiscal leakages, shrinks administrative 
overhead, and converts subsidy savings into productive 
public capital expenditure. 

• Open Platform Competition & Reduced 
Monopolization: Alonso et al. (2023) discuss about the 
underlying infrastructure (Aadhaar, UPI, ONDC, 
ABDM) that consists of open Application Programming 
Interfaces (APIs), entry barriers for fintech start-ups are 
low. Big Tech companies cannot lock users into 
proprietary closed loops. Private enterprises compete on 
user experience, customer service, and value-added 
features atop the same shared public rails (D’Silva et al. 
2019). 

4.4 Empirical & Quantitative Impact Assessment 
Studies by international institutions (IMF, World Bank, 

Bank for International Settlements) and research institutes 
highlight the empirical footprint of this structural evolution: 

• Matured DPI platforms (Aadhaar, UPI, FASTag) are 
estimated to contribute significantly to domestic product, 
with projections placing their economic value-add at 
2.9% to 4.2% of GDP by 2030 (NASSCOM & Arthur, 
2024). 

• Digital payment volumes in India grew exponentially, 
with UPI accounting for over 70–80% of total non-cash 
retail transactions, significantly surpassing credit card and 
debit card volume combined (The Indian Payments 
Handbook, 2023–2028). 

4.5 Global Implications & Frontier Horizons 
India has shifted from importing digital architecture to 

exporting sovereign digital public goods. Partner nations 
across the Global South and international financial centers 
have signed Bilateral Agreements to adopt or interlink with 
elements of India's DPI—particularly UPI cross-border 
payment links and digital ID systems (America Research 
Report, 2026). 

• Open Network for Digital Commerce: Democratizing 
e-commerce by unbundling buyers, sellers, logistics 
providers, and payment gateways into an open protocol, 
preventing single-platform monopolies. 

• Ayushman Bharat Digital Mission: Extending DPI 
principles to healthcare through interoperable electronic 
health records and telemedicine protocols. 

• AI Integration over Public Rails: Deploying domain-
specific AI models (e.g., Bhashini for local language 
translation) directly onto DPIs to enable voice-based 
digital banking for non-literate populations. 

 

5. SUGGESTION 
This study evaluated the impact of India’s digital 

transformation on national output using official 
macroeconomic data spanning 2011–2025. The empirical 
results confirm that internet penetration, electronic payment 
volumes, and ICT output exert a positive, statistically 
significant influence on GDP growth. These insights support 
endogenous growth models, demonstrating how technological 
investments drive dynamic productivity gains across the 
broader economy. Digital platforms and infrastructure have 
fundamentally altered India’s economic landscape by boosting 
service sector output, expanding formal financial access, and 
lowering transaction costs for market participants. 
Nevertheless, the evidence suggests that digital dividends are 
not uniform. Asymmetrical infrastructure rollout, skill deficits, 
and structural bottlenecks continue to impede inclusive 
development. To convert digital transformation into sustained, 
inclusive growth, the results suggest that: 

• Accelerating digital infrastructure investment in 
underserved and rural regions. 

• Implementing targeted digital literacy and technical 
training initiatives to bridge the skill divide. 

• Establishing robust frameworks for data privacy, cyber 
security, and platform competition. 

• Expanding digital infrastructure in underserved regions is 
essential  

Layer Primary 

Platform 

Core 

Mechanism 

Economic 

Function 

1. Identity 

Layer 

Aadhaar Biometric-

backed 12-

digit unique 

digital ID 

Reduces 

customer 

acquisition and 

e-KYC costs by 

over 90% for 

banks and 

telecom. 

2. 

Payments 

Layer 

UPI (Unified 

Payments 

Interface) 

Interoperabl

e, real-time 

peer-to-peer 

and peer-to-

merchant 

protocol 

Eliminates 

interchange 

fees for small 

transactions; 

turns cash 

transactions 

into digital 

credit trails. 

3. Data 

Layer 

Account 

Aggregator/ 

DigiLocker 

Consent-

based, 

encrypted 

document 

and financial 

data sharing 

Enables cash-

flow-based 

lending for 

MSMEs instead 

of asset-

collateral-based 

lending. 
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• Digital literacy and skill development must accompany 
infrastructure growth  

• Regulatory frameworks should strengthen data security 
and digital governance  

• Inclusive digital finance policies can enhance MSME 
growth 

 

6. CONCLUSION 
This study investigated the empirical relationship between 

digital transformation and macroeconomic performance in 
India utilizing official time-series data from 2011 to 2025. The 
findings demonstrate that key digital transformation 
indicators—specifically internet penetration, digital payment 
adoption, and ICT sector expansion—exhibit a positive and 
statistically significant impact on economic growth. These 
empirical results align closely with endogenous growth theory 
and contemporary literature, reinforcing the premise that 
digital technology adoption enhances aggregate productivity 
and structural efficiency. 

The empirical analysis reveals that digital public 
infrastructure and platform ecosystems have served as primary 
drivers of structural transformation. By elevating service sector 
productivity, expanding financial inclusion, and lowering 
market entry barriers, digitalization has reshaped domestic 
economic interactions. However, the findings also indicate that 
the gains from digital adoption remain unevenly distributed. 
Persistent regional disparities, digital literacy gaps, and 
institutional frictions continue to pose challenges to achieving 
fully inclusive growth. 

From a policy standpoint, these conclusions underscore the 
necessity of a integrated digital growth framework. 
Maximizing the long-term economic dividend of digitalization 
will require sustained public-private investment in universal 
broadband infrastructure, targeted workforce upskilling 
programs, and proactive regulatory governance. Priorities must 
center on expanding coverage in historically underserved 
geographies while safeguarding data protection and market 
competition. Future research may extend this framework by 
leveraging granular sectoral or regional panel data to capture 
the dynamic and distributional impacts of digital 
transformation across micro-enterprises and labor market 
segments. 
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