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ABSTRACT

The escalating environmental consequences of software development have raised 
a concern for sustainable software engineering throughout the life cycle. Green 
software engineering aims at reducing the power utilization in software systems 
as well as containing the carbon impact of software systems, and managing the 
resources properly. This survey also summarizes the major approaches to integrate 
sustainability into each phase the following phases are sustainable requirements 
engineering, energy-​aware coding, green DevOps, and sustainable data management. 
Sustainability is further improved by ideas such as energy efficient design patterns, 
resource efficient algorithms, and dynamic resource scaling. It also covers some of 
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the recent tools for energy profiling, green deployment and green cloud computing. 
The goal of this paper is to give some idea of the state of sustainable software engi-
neering practices, potential future developments, and to point out where research, 
automation, and policy may be needed to promote the adoption of such practices.

1. INTRODUCTION

1.1 Background

Over the last few years, people have become more conscious of the effects that 
numerous industries have on the environment, including software engineering. With 
this growing adoption of technology, there are corresponding increases in the energy 
and raw material requirements in the creation of software. Coding and testing of 
software, and its deployment and maintenance, are among the practices that have 
recently been in the news for sustainability reasons. Many industries have gone 
digital, cloud computing, and data storage as well as large-​scale software applica-
tions consume a lot of energy(Rani et al 2023). The use of Internet, cloud services, 
and digital facilities has raised the energy consumption rates around the world and 
data centers are the major consumers of energy in the world. However, as society 
and businesses strive to meet specific sustainability goals, it has emerged that the 
software engineering community needs to adapt more sustainable development to 
meet the broader environmental and social goals of sustainability.

1.2 Motivation

Environmental effects due to software development exist in various dimensions. 
Aside from the energy utilized when running the software, the total life cycle of the 
software development process, as well as its disposal once it has become obsolete, 
contributes heavily to the consumption of resources, such as hardware disposal, and 
inefficient coding strategies. Technological advancement and sustainability are two 
fundamental aspects that are shaping the world’s economy and businesses hence 
software engineering has to embrace sustainability. More specifically, the skills to 
design, build and implement software in a manner, which minimizes power con-
sumption to keep resource utilization at optimum levels while maximizing system 
lifespan, is becoming more and more crucial. When organisations apply sustainability 
principles in software engineering, they are directly investing in the fight against 
climate change. In addition, there is also need to develop energy efficient software 
since many consumers and clients consider environmentally sustainable practices. 
This demand also opens up a chance for software engineers to save costs and at 



 

 

22 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/advancing-sustainability-in-software-

engineering/375641

Related Content

Dynamic Assignment of Crew Reserve in Airlines
Walid Moudaniand Félix Mora-Camino (2013). Trends in Developing Metaheuristics,

Algorithms, and Optimization Approaches (pp. 264-288).

www.irma-international.org/chapter/dynamic-assignment-crew-reserve-airlines/69729

Decision-Making Cognitive Process: Let's not Forget That Healthcare

Professionals are Human
Thais Spiegeland Ana Carolina P V Silva (2018). International Journal of Computers

in Clinical Practice (pp. 1-12).

www.irma-international.org/article/decision-making-cognitive-process/210556

Augmented Lagrange Hopfield Network for Combined Economic and

Emission Dispatch with Fuel Constraint
Vo Ngoc Dieuand Tran The Tung (2017). Handbook of Research on Soft Computing

and Nature-Inspired Algorithms (pp. 221-255).

www.irma-international.org/chapter/augmented-lagrange-hopfield-network-for-combined-

economic-and-emission-dispatch-with-fuel-constraint/179394

Variable Selection in Multiple Linear Regression Using a Genetic Algorithm
Javier Trejos, Mario A. Villalobos-Ariasand Jose Luis Espinoza (2016). Handbook of

Research on Modern Optimization Algorithms and Applications in Engineering and

Economics (pp. 133-159).

www.irma-international.org/chapter/variable-selection-in-multiple-linear-regression-using-a-

genetic-algorithm/147513

Comparing LR, GP, BPN, RBF and SVR for Self-Learning Pattern Matching

in WSN Indoor Localization
Ray-I Changand Chi-Cheng Chuang (2012). International Journal of Applied

Metaheuristic Computing (pp. 49-62).

www.irma-international.org/article/comparing-bpn-rbf-svr-self/70238

http://www.igi-global.com/chapter/advancing-sustainability-in-software-engineering/375641
http://www.igi-global.com/chapter/advancing-sustainability-in-software-engineering/375641
http://www.igi-global.com/chapter/advancing-sustainability-in-software-engineering/375641
http://www.irma-international.org/chapter/dynamic-assignment-crew-reserve-airlines/69729
http://www.irma-international.org/article/decision-making-cognitive-process/210556
http://www.irma-international.org/chapter/augmented-lagrange-hopfield-network-for-combined-economic-and-emission-dispatch-with-fuel-constraint/179394
http://www.irma-international.org/chapter/augmented-lagrange-hopfield-network-for-combined-economic-and-emission-dispatch-with-fuel-constraint/179394
http://www.irma-international.org/chapter/variable-selection-in-multiple-linear-regression-using-a-genetic-algorithm/147513
http://www.irma-international.org/chapter/variable-selection-in-multiple-linear-regression-using-a-genetic-algorithm/147513
http://www.irma-international.org/article/comparing-bpn-rbf-svr-self/70238

