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ABSTRACT

Automation  has transformed fields, increased productivity and efficiency, and less-
ened the need for human labor. However, fast-​growing e-​commerce development has 
prompted concerns about environmental sustainability, such as increased energy 
consumption, resource  waste, and electronic waste. This chapter addresses the 
overlap between automation  and sustainability and the changes that it brings about 
in terms of sustainable practices in automation systems. Additionally, the chapter 
covers regulations and policy initiatives that shape sustainable automation adop-
tion, as well as the financial impact on businesses. Results highlight the important 
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role of collaboration between multiple stakeholders, strong policy  incentives, and 
workforce adaptation in achieving automation systems that enable operational 
excellence and also strongly contribute to global sustainability. This chapter, in 
turn, helps to move the debate over industrial sustainability forward by arguing for 
a more balanced account in which automation is seen as enabling efficiency gains 
and environmental  concern.

INTRODUCTION

Automation has transformed manufacturing procedures  by improving efficien-
cy, decreasing operating costs, and providing accuracy and safety. In recent years, 
automation technologies have been the epicenter of the Fourth Industrial Revolution 
(Industry 4.0), which has been characterized by the convergence of  cyber-​physical 
systems, the Internet of Things (IoT), and big data analytics. These advancements 
have driven  increased efficiencies in manufacturing, logistics, agriculture, and 
energy management.

However, the environmental impact of  fast industrialization and automation is 
still very real. Monetary and resource demand, as well as material waste related to 
automated systems, demonstrate an intractable challenge to achieving the global 
sustainability ambitions postulated in the United Nations Sustainable Develop-
ment  Goals (SDGs). With the growing impact of climate change, companies are 
increasingly being called upon to align automation  strategies with efforts to lessen 
environmental impact.

Sustainability-​oriented automation becomes an important paradigm that accounts 
for not only operational  efficiency but also ecological responsibility. This chapter 
investigates a notion of sustainable automation, where gains in efficiency can be 
realized without sacrificing  environmental goals. This research, through a litera-
ture review, a technology analysis, and a look into real-​life case studies, sets out to 
establish  a general framework for sustainable automation in industrial companies. 
This  study aims to:

• 	 What is sustainable  automation, and why is it relevant in the face of the 
world’s environmental challenges.

• 	 Considering the opportunities and challenges of environmentally friendly 
automation.

• 	 Detect obstacles to the adoption of sustainable automation and suggest  ways 
of overcoming them.

• 	 Showcasing practical cases that integrate  sustainability and automation.
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