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ABSTRACT

With the demand for realtime data processing and effective management of resources, 
edge and fog computing have become the key solutions for sustainable development 
issues in the digital world. This survey paper provides an overview of edge and fog 
computing and their application in enabling sustainable practices across sectors 
with less energy consumption and carbon footprint than cloud computing. In this 
context, we explore the structures and main elements of edge and fog computing, 
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focusing on energy-​related approaches, local data processing benefits, and green 
hardware solutions. Moreover, we look at other application areas like smart cities, 
health care, industrial IoT, and agriculture where real-​life successful cases with sus-
tainable impact are also illustrated. The paper also discusses issues and drawbacks 
of the solutions such as security issue and the issue of compatibility between different 
solutions. This survey has underlined the importance of edge and fog computing to 
support the sustainable development in the world that becomes more interconnected.

1.INTRODUCTION

The terms Edge and Fog computing are recent trends developed to overcome 
the shortcomings of cloud computing by providing computational resources nearer 
to the end user and the data. The two models are designed for minimizing latency, 
increasing bandwidth utilization, and increasing processing power at the network 
periphery(Ometov et al 2022). These technologies have the potential of enhancing 
sustainability in a world that is rapidly going digital through the provision of better 
resource efficiency and minimized energy consumption, reduced carbon emissions.

1.1 Definition of Edge and Fog Computing

Edge computing is a distributed computing paradigm in which computing and 
data processing are done near the source of data such as on the IoT devices, the 
gateway or local servers(Kumar et al 2019). This means that there is little need for 
large amounts of information to be sent to centralized cloud data centers, which can 
be a very slow and resource consuming process. In edge computing, edge nodes are 
responsible for computing, decision making and real time analysis so that response 
time is faster and dependency on cloud is reduced. In contrast to the fog comput-
ing, which is an extension of the edge computing, an additional layer is introduced 
between the edge devices and cloud. Fog nodes are actually in the middle of the 
hierarchy, they collect data from edge devices, process it locally and then provide 
other necessary information to the cloud or other higher tier resources(Jain et al 
2016). This intermediate layer is somewhat useful in decisions about load distri-
bution within the network and can assist in preventing overloading of both edge 
and cloud infrastructures. Combined, edge and fog computing enable the effective 
distribution of data processing tasks across networks, making it possible to meet the 
ever increasing demand for IoT gadgets and real time data processing.
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