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ABSTRACT

Cloud and edge computing have significantly reshaped the digital world by trans-
forming how data is stored, accessed, and processed in real time. Cloud computing
offers users scalable and affordable access to computing resources via the internet,
removing the need for heavy infrastructure. Meanwhile, edge computing brings

computation closer to data sources, reducing latency and boosting performance,
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particularly in applications like 10T and smart systems. Together, these technolo-
gies improve operational efficiency and promote sustainable digital ecosystems.
This chapter explores their role in enhancing energy use, reducing emissions, and
supporting smart cities, precision agriculture, automated industries, and modern
healthcare. Emphasis is placed on the strengths of edge computing in real-time
processing and reduced data transmission and the cloud’s ability to deliver flexible,
energy-efficient infrastructure. The discussion highlights practical applications, key
benefits, and future challenges aligned with global sustainability goals.

INTRODUCTION
Background and Motivation

Increased urgency to combat climate change and combating fatigue in natural
resources has brought sustainability at the heart of our global development strategy.
In this context, information and communication technology (ICT), particularly cloud
computing and edge computing, have become important in enabling environmentally
friendly practices. Traditional I'T infrastructures are often energy-intensive and con-
tribute to ecological damage. In contrast, cloud computing uses highly efficient data
center processes to provide adaptive, energy-conscious services. In the meantime,
edge computing minimizes power consumption and network load by editing data
processing near its origin.

The inspiration for this chapter is the growing awareness that technological
advances are closely related to environmental responsibility. With businesses and
industries using intelligent solutions, it is important to look at how digital infra-
structure can be configured to reduce environmental impact and at the same time
increase productivity. This chapter examines the possibilities of cloud and edge
computing to promote sustainable innovation and make a meaningful contribution
to achieving global environmental and efficiency goals in several domains.

Objectives of the Chapter

e To investigate how cloud and edge computing contribute to advancing sus-
tainability initiatives.

e  To assess their influence on improving energy utilization, lowering carbon
emissions, and optimizing resource consumption.

e  To examine practical applications across specific sectors such as smart urban
development, healthcare systems, agriculture, and industrial operations.
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