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Abstract. The convergence of green economy principles and digital transformation has emerged as a
critical pathway for achieving sustainable economic development. India, as one of the fastest-growing
economies, is simultaneously advancing environmental sustainability and digital innovation through
initiatives such as Digital India, Smart Cities Mission, National Solar Mission, and National Green
Hydrogen Mission. This study examines how digital technologies support green economic development
by enhancing resource efficiency, renewable energy integration, environmental monitoring, and
sustainable finance. Using a qualitative research methodology based on secondary data from Scopus-
indexed literature, government reports, and institutional publications, the study explores the
opportunities and challenges associated with green-digital integration in India. The findings indicate that
digital technologies act as catalysts for sustainability by improving operational efficiency, promoting
renewable energy adoption, and facilitating green finance. The study concludes that a coordinated green-
digital strategy can significantly contribute to sustainable and technology-driven economic
development.
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1. Introduction

The growing challenges of climate change, environmental degradation, and resource
scarcity have increased the importance of sustainable development worldwide. Simultaneously,
rapid technological advancement has transformed economic systems, governance structures,
and business operations. These developments have highlighted the need to integrate
environmental sustainability with technological innovation.

The green economy promotes economic growth while reducing environmental risks and
improving resource efficiency (UNEP, 2011). Digital transformation refers to the integration
of technologies such as Artificial Intelligence (Al), Internet of Things (IoT), blockchain, cloud
computing, and big data analytics into economic and organizational activities (Vial, 2019).

India provides a unique context for studying this integration. According to the Internet
and Mobile Association of India (IAMAI) and Kantar (2025), the country has approximately
958 million active internet users, making it one of the largest digital ecosystems globally. At
the same time, India's renewable energy capacity exceeded 258 GW in 2025, reflecting
significant progress toward sustainability goals (MNRE, 2025).

The simultaneous growth of digital infrastructure and renewable energy capacity
presents opportunities for achieving sustainable and technology-driven economic development.
This study examines how these two transformative forces can work together to support India's
long-term development objectives.

2. Statement of the Problem

624



Proceedings of MMIT’26 International Conference 6 June 2026y.

India faces the dual challenge of maintaining economic growth while addressing
environmental sustainability concerns. Although substantial progress has been achieved in
digitalization and renewable energy development, these initiatives are often implemented
independently. Limited research has examined how digital technologies can support green
economic development and sustainability objectives simultaneously. Understanding this
relationship is essential for designing effective policies and maximizing the benefits of
technological and environmental transitions.

3. Research Objectives

The study aims to:

Examine the relationship between green economy principles and digital transformation.
Analyze the role of digital technologies in promoting sustainable development.

Assess the contribution of renewable energy and green finance to sustainable growth.
Identify challenges associated with green-digital integration.

Suggest policy measures for strengthening sustainable and technology-driven economic
development.

4. Research Methodology

The study adopts a qualitative and exploratory research design based on secondary data.
Information was collected from Scopus-indexed journal articles, government reports,
international organizations, and policy documents. A thematic analysis approach was used to
examine the relationship between digital transformation and green economic development in
India.

5. Literature Review

The relationship between sustainability and digital transformation has received
increasing attention in recent years. Feroz, Zo, and Chiravuri (2021) argue that digital
technologies improve environmental sustainability through resource optimization,
environmental monitoring, and energy efficiency. Similarly, George, Merrill, and
Schillebeeckx (2021) introduced the concept of digital sustainability, emphasizing the role of
technology in addressing environmental and social challenges.

Kraus et al. (2022) highlight that digital transformation enhances organizational
competitiveness and innovation capabilities. Meanwhile, Nenavath and Mishra (2023) found
that green finance and fintech contribute significantly to sustainable economic growth and
environmental quality improvement in India.

Despite growing research in both areas, studies integrating green economy principles
and digital transformation remain limited, particularly within emerging economies such as

India. This study addresses this gap by examining their combined role in sustainable
development.

6. Green-Digital Transformation in India

India's development strategy increasingly recognizes the importance of integrating
sustainability and digitalization. Government initiatives such as Digital India, Smart Cities
Mission, National Solar Mission, and National Green Hydrogen Mission support both
technological advancement and environmental sustainability.

Table 1. Key Indicators of India's Digital Transformation (2025)

Indicator Value

Active Internet Users 958 Million
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Rural Internet Users 548 Million
Share of Rural Users 57%
Al Feature Users 44%
Multi-Device Users 193 Million

Source: IAMAI & Kantar (2025).

The expansion of internet access and digital services has improved governance,
financial inclusion, education, healthcare, and business operations. Increased digital penetration
provides a strong foundation for implementing sustainability-oriented technologies.

Table 2. India's Renewable Energy Progress (2025)

Indicator Value
Renewable Energy Capacity Added in 2025 44.5 GW
Total Renewable Energy Capacity 258 GW
Solar Capacity 135.8 GW
Wind Capacity 54.5 GW
Total Non-Fossil Capacity 266.8 GW

Source: Ministry of New and Renewable Energy (2025).

The expansion of renewable energy demonstrates India's commitment to sustainable
development. Digital technologies support this transition through smart grids, predictive
maintenance systems, and energy forecasting models.

7. Digital Technologies as Drivers of Sustainability

Digital technologies play a significant role in achieving environmental sustainability
and economic efficiency.

Table 3. Contribution of Digital Technologies to Green Economic Development

Technology Application Area Sustainability Outcome
Artificial Intelligence Energy Forecasting Reduced Energy Consumption
Internet of Things Smart Grids Resource Optimization
Blockchain Supply Chain Management Sustainable Sourcing

Big Data Analytics Environmental Monitoring Improved Decision-Making
FinTech Green Finance Sustainable Investments

Source: Adapted from Feroz et al. (2021), Kraus et al. (2022), and Nenavath and Mishra
(2023).

Artificial Intelligence improves energy efficiency through predictive analytics and
optimization. IoT enables real-time monitoring of energy consumption and environmental
conditions. Blockchain enhances transparency and accountability in sustainable supply chains,
while FinTech supports green investment and financial inclusion.

These technologies facilitate resource efficiency, reduce waste, and improve
environmental management, thereby supporting green economic development.

8. Findings and Discussion

The study identifies a strong positive relationship between digital transformation and
green economy development. Digital technologies support sustainability by enhancing resource
efficiency, environmental monitoring, and renewable energy integration. Simultaneously, green
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economy initiatives create opportunities for technological innovation and sustainable business
practices.

Government initiatives have played a crucial role in enabling this transformation.
Programs such as Digital India and the Smart Cities Mission provide digital infrastructure and
governance mechanisms that support sustainability objectives. Renewable energy programs
contribute to environmental protection while creating opportunities for digital innovation.

However, several challenges continue to affect green-digital integration. These include
infrastructure disparities, high implementation costs, cybersecurity concerns, skill shortages,
and regulatory complexities. Addressing these issues is essential for ensuring inclusive and
sustainable development.

Table 4. Challenges in Green-Digital Integration

Impact

Digital Infrastructure Gaps

Unequal Technology Access

High Technology Costs

Limited SME Adoption

Cybersecurity Risks

Data Vulnerability

Skill Shortages

Reduced Workforce Readiness

Regulatory Fragmentation

Implementation Delays

The findings suggest that successful green-digital transformation requires coordinated
policy interventions, investment in human capital, and enhanced institutional support.

9. Conclusion

The study concludes that green economy principles and digital transformation are
complementary drivers of sustainable economic development. India's progress in digital
infrastructure and renewable energy demonstrates the potential of integrating technological
innovation with environmental sustainability.

Digital technologies contribute to sustainable development by improving energy
efficiency, facilitating renewable energy integration, enhancing environmental monitoring, and
promoting green finance. At the same time, green economy initiatives provide a framework for
ensuring that technological advancement contributes to long-term environmental and social
objectives.

To maximize the benefits of this transformation, policymakers should strengthen digital
infrastructure, support green innovation, expand green finance, and develop sustainability-
oriented digital skills. A coordinated green-digital strategy can enhance economic
competitiveness, environmental resilience, and inclusive growth while contributing to national
and global sustainability goals.
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