
229
Copyright ©2025, IGI Global. Copying or distributing in print or electronic forms without written permission of IGI Global is prohibited.

DOI: 10.4018/979-8-3693-9750-3.ch012

Chapter 12
Leveraging Advanced Analytics 

for Sustainable Success:
The Green Data Revolution

Venu Madhav Aragani
 https://​orcid​.org/​0009​-​​0006​-​​2434​-​​1362

Eliassen Group, USA

Arunkumar Thirunagalingam
 https://​orcid​.org/​0009​-​​0009​-​​3823​-​​9766

Independent Researcher, USA

ABSTRACT

The Green Data Revolution represents a pivotal shift toward leveraging data analytics, artificial intelligence 
(AI), and machine learning (ML) to drive sustainable practices and enhance environmental stewardship 
in business and industry. As global environmental concerns intensify, organizations are increasingly 
turning to advanced analytics to understand, manage, and reduce their environmental footprints. This 
chapter explores how data-​driven technologies facilitate sustainable decision-​making, optimize resource 
consumption, and minimize waste. By examining the latest developments in environmental data science, 
predictive analytics, and real-​time monitoring, we illustrate how these tools enable proactive sustainabil-
ity efforts in areas such as energy efficiency, carbon footprint reduction, and circular economy models.

1. INTRODUCTION TO THE GREEN DATA REVOLUTION

The Green Data Revolution is transforming the way organizations approach sustainability by har-
nessing the power of data to make informed, environmentally conscious decisions. In an era where 
environmental concerns are mounting, data analytics, artificial intelligence (AI), and machine learning 
(ML) have become essential tools for driving sustainable practices across industries. This introduction 
sets the foundation for understanding how advanced analytics can revolutionize sustainability efforts, 
reduce environmental footprints, and drive impactful change. Through a data-​centric lens, businesses 
can achieve both ecological benefits and economic growth, creating a harmonious balance between 
profit and planetary health.



1.1 Overview of the Green Data Movement

The Green Data Movement represents a shift in priorities toward sustainability, where organizations 
are utilizing vast amounts of data to reduce environmental impact. Traditionally, industries viewed 
environmental practices as secondary to profit maximization. However, recent advancements in data 
analytics have allowed companies to see sustainability as an integral part of business operations. Through 
predictive analytics, real-​time monitoring, and data-​driven insights, businesses are now able to assess 
and reduce their carbon footprints, optimize resource usage, and minimize waste.

The movement encompasses a range of initiatives, from monitoring energy consumption in real-​time 
to tracking supply chains to ensure ethical sourcing. By leveraging data in these ways, companies can 
make informed decisions that balance profitability with environmental responsibility. The Green Data 
Movement is also fueled by increased consumer awareness, regulatory pressures, and corporate social 
responsibility (CSR) initiatives that prioritize sustainable practices. As this movement grows, it is rede-
fining sustainability not only as an environmental goal but as a core business strategy.

The application of advanced analytics, artificial intelligence (AI), and big data is transforming indus-
tries towards greater sustainability by optimizing processes and promoting environmentally responsible 
practices. For instance, Ali and Wang (2022) explore the growing significance of big data analytics 
in sustainable supply chains, focusing on current trends, challenges, and future directions. Similarly, 
Banerjee and Bandyopadhyay (2021) emphasize data-​driven decision-​making in green manufacturing, 
proposing a systematic approach to integrating sustainability in production systems. The role of AI in 
transforming supply chain management is further elaborated by Choi and Guo (2020), who highlight the 
state-​of-​the-​art applications and future perspectives in AI-​driven analytics. In a similar vein, Gupta and 
Soni (2022) discuss how AI and analytics contribute to addressing climate change by providing data-​
driven solutions for sustainable development. As businesses increasingly adopt green technologies, Das 
and Banerjee (2023) advocate for integrating machine learning and sustainability into business practices 
to achieve both environmental and operational efficiency. Furthermore, Glover and Boschetti (2021) offer 
a comprehensive review of AI and machine learning for optimizing supply chains, which plays a crucial 
role in reducing energy consumption and waste. Jain and Sharma (2020) highlight the potential of green 
business models powered by advanced analytics, which unlock opportunities for sustainability across 
industries. Moreover, Kaur and Singh (2021) and Kumar and Mishra (2020) provide insights into how big 
data analytics and AI are reshaping industries towards greener practices and sustainable energy systems, 
respectively. Lee and Pagh (2021) further emphasize the transformative role of AI in modern supply chain 
management, while Mishra and Gupta (2019) offer a detailed review of AI-​driven optimization in supply 
chains. Research by Patel and Soni (2020) delves into how AI influences business strategy and supply 
chain operations, furthering sustainability efforts. Additionally, the role of master data management and 
machine learning in driving sustainable development is discussed by Pansara, Kasula, and Bhatia (2024). 
The integration of predictive analytics in decision-​making processes is highlighted by Soni and Kumar 
(2021), demonstrating the power of machine learning in refining supply chain management. For sector-​
specific applications, the works of Whig et al. (2024) on AI in food safety, predictive maintenance, and 
modeling virtual worlds using IoT offer valuable insights into optimizing sustainability practices across 
diverse industries. As the digital landscape evolves, advanced analytics is becoming essential in fostering 
a sustainable future, as demonstrated in the works of Vegesna, Prabhakaran, and Whig (2024), as well 
as Koushik et al. (2024), who explore AI's role in predictive maintenance and the optimization of supply 
chain systems. In the realm of infrastructure, Whig, Kautish, Nadikattu, and Alkali (2024) discuss the 
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