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Abstract: Incessant generation and mismanagement of industrial waste, resource scarcity, and
environmental degradation have created non-sustainability in human life. Though industrial wastes
are hazardous or non-hazardous in nature based on their source, open dumping disposal is commonly
done for both types of waste. The adversity associated with waste enhances the environmental and
health impacts. However, this waste has the potential to recycle and minimize resource scarcity. The
circular economy works on the concept of reuse, recycling, and recovery to convert waste into a
resource. Thus, industrial waste can benefit the environment and economic growth to build industrial
ecology. However, the opportunities and challenges associated with industrial ecology for the reuse
and recycling of waste have to be identified and preserved. Therefore, this study has identified
challenges associated with waste, analyzed their impact, and industrial regulations, prioritized
their criticality, and developed solution strategies to alleviate them. Two case studies on industrial
byproducts, i.e., fly ash and red mud, based on different income groups are discussed in this study.
It highlights the circular economy has minimized waste generation and enhanced the recovery of
secondary resource materials. In addition, this study supports achieving the sustainable development
goals (SDGs) 11 and 12 to build a sustainable industrial ecosystem.
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1. Introduction

The rapid increase in urban population, rise in living standards, pace in economic
growth and, consequently, the change in behavioral lifestyle have resulted in different
adversities. Due to the “throw-away” practice in the society, a tremendous increase in waste
generation has been recorded, which comes from different sources and different practices.
Commonly, “waste” is a substance belonging to the refused, rejected, abandoned mass,
and unwanted surplus volume, which is generated by different anthropogenic and/or
biological activities [1]. They can be divided into several categories according to their
source of generation, hazardous property, disposal techniques, and degradation properties
(refer to Figure 1).

Due to the structural changes in the societal behavior of an economic system, industrial
activities are very important [2]. In fact, it has become an intrinsic part of the modern era to
fulfill their day-to-day demands from basic needs to luxurious items by either exploring the
primary sources or tapping secondary (end-of-life) materials. In order to run sustainable
industrial activities, two points are vital, they are (a) the continuous supply of raw materials
and (b) effective disposal of the waste generated by the industrial activities (which is an
obvious part of the industrial process). Since the industrial waste generation is a huge
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