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Abstract: Although multiple studies and examinations have investigated the origins and nature of wastes, as well as the potential 

harmful impacts of improper management and leading global practices, uncertainty still remains regarding what precisely defines 

waste. How much do we truly understand about what should be classified as waste, and what are the historical backgrounds of 

waste management? This paper seeks to address these crucial questions by drawing on insights from previous research. A desktop 

research method was employed, using a descriptive approach to gather data from peer-reviewed sources such as journal 

publications, environmental organization reports, and books. Findings reveal that the concept of waste is largely subjective a 
material is only considered waste when the possessor labels it as such. This is particularly significant because one person may view 

a material as waste, while another may regard the same material as a valuable resource. Therefore, it is argued that there is a pressing 

need to clearly define what constitutes waste, as this forms the basis for effective regulation. 
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I. Introduction  

The Concept of Waste 

The term waste refers to any material, substance, or by-product that is discarded, intended to be discarded, or required to be 

discarded, typically because it no longer serves its original purpose or is perceived to have no further use. The concept is inherently 

value-based: what constitutes waste in one context may represent a resource in another. From a regulatory standpoint, waste is often 

defined according to environmental legislation, which categorizes it into types such as solid waste, liquid waste, hazardous waste, 

and gaseous emissions. From an economic perspective, waste represents a loss of potential value, indicating inefficiencies in  

production, distribution, or consumption systems. Environmentally, waste is a critical concern due to its potential to pollute 

ecosystems, contribute to climate change, and deplete finite resources. The perception of waste has evolved over time. In traditional 

societies, waste generation was minimal, with materials often reused or repurposed due to scarcity. The advent of industrialization 

and mass production in the 18th and 19th centuries led to significant increases in waste generation, prompting the development of 
waste management systems. Contemporary sustainability frameworks, such as the circular economy, re-conceptualize waste as a 

potential input for new processes, aiming to “close the loop” by transforming linear “take-make-dispose” models into regenerative 

systems.Thus, the concept of waste is not static; it reflects the intersection of cultural attitudes, technological capabilities, economic 

systems, and environmental priorities. Most human activities generates waste (Brunner and Rechberger, 2014). Unlike the 

prehistoric period where wastes were merely a source of nuisance that needed to be disposed of. Proper management was not a 

major issue as the population was small and a vast amount of land was available to the population at that time.    In those days, the 

environment easily absorbed the volume of waste produced without any form of degradation (Tchobanoglous et al, 1993). As the 

volume of wastes increases, so also does the variety of the waste increases (Vergara and Tchobanoglous, 2012). Today, however, 

most of these countries have effectively addressed much of the health and environmental pollution issues associated with wastes 

generation. In contrast, the increasing rate of urbanization and developments in emerging countries is now leading to a repeat of 

the same historical problems that developed countries have had to address in the past (Wilson, 2007) A substance regarded as a 

waste to one individual, may be a resource to another. Therefore, a material can only be regarded as a waste when the owner labels 

it as such (Dijkema et al, 2000). Despite this subjective nature of wastes, it is important to describe clearly, what constitutes a waste 

because. This is because the classification of a material as a waste will form the foundation for the regulations required to safeguard 

the populace and the environment where the wastes are being processed or disposed of (DEFRA 2009). 

Statement of the Problem of waste and waste management  

The growing volume and complexity of waste has emerged as a pressing global issue, with significant environmental, social, and 

economic implications. Factors such as rapid population expansion, urban growth, and industrial development have accelerated 

waste generation. In many regions, waste management systems remain insufficient or poorly managed, resulting in harmful 

practices like open dumping, incineration without control, and unregulated landfilling. These actions contribute to environmental 

degradation and pose substantial risks to public health through contamination of air, water, and soil. Additionally, low public 

awareness, weak enforcement of waste policies, and limited access to modern waste-handling technologies obstruct the transition 

to sustainable management solutions. Large quantities of recyclable materials are lost to landfills, worsening resource depletion and 
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increasing greenhouse gas emissions. Without timely and effective action, the escalating waste crisis will overburden existing 

infrastructure, exacerbate health challenges, and jeopardize long-term environmental sustainability. Although, waste is an essential 

product of human activities, it is also the result of inefficient production processes whose continuous generation is a loss of vital 

resources (Cheremisinoff, 2003). 

II. Materials and Methods 

This paper presents a comprehensive appraisal of existing literature on the subject of waste, its classification, and management 

practices. As is typical of desktop research, the study draws extensively on secondary data, utilizing information that has already 

been compiled, analyzed, and published by other researchers and institutions. The key sources of data include scholarly books, 

peer-reviewed journal articles, unpublished academic manuscripts, official government reports, as well as materials obtained from 

organizational and privately maintained web pages. The choice of a literature review methodology is grounded in the fact that waste 

management is a field with a considerable body of prior research. By synthesizing and critically examining these existing works, 

the study seeks to answer specific research questions and identify trends, patterns, and knowledge gaps. This approach also allows 

for the comparison of various definitions, classifications, and management strategies as presented by different authors, providing a 

more nuanced understanding of the topic. Through this method, the paper not only compiles relevant perspectives but also highlights 

areas where consensus exists, points of divergence, and the implications of these findings for effective waste management policy 

and practice. 

Cataloguing and Types of Waste  

Physical 

State 
Source Examples Environmental Impact 

Solid Waste 

Household/Domestic 
Food scraps, packaging, old 

clothes, furniture 

Non-hazardous (mostly), can be hazardous if 

containing e-waste or batteries 

Industrial 
Metal scraps, slag, ash, 

packaging materials 
Often hazardous due to toxic components 

Agricultural 
Crop residues, husks, plant 

stalks 
Mostly non-hazardous, biodegradable 

Commercial Office paper, cardboard, Mostly non-hazardous 

  food waste from restaurants  

Liquid 

Waste 

Demolition & 

Construction 

Concrete, bricks, glass, wood, 

metals 
Mostly non-hazardous, recyclable 

Mining 
Overburden, rock debris, 

tailings 
Can be hazardous due to chemical residues 

Household/Domestic 
Sewage, greywater from 

washing 

Mostly non-hazardous, but causes pollution if 

untreated 

Industrial 
Chemical effluents, process 

water, oil waste 
Often hazardous 

Gaseous 

Waste 

Agricultural 
Pesticide run-off, animal waste 

slurry 
Can be hazardous due to chemicals 

Household/Domestic 
Smoke from cooking (biomass, 

coal) 
Can be hazardous to health 

Industrial 
Factory emissions (SO₂, NOx, 

CO₂, VOCs) 
Hazardous (air pollution, climate impact) 

Agricultural 
Methane from livestock, 

burning crop residues 
Hazardous (greenhouse gases) 

Because the scope of this research is limited, liquid wastes, whether discharged through sewer systems or seeping into groundwater 

and hazardous wastes requiring stricter environmental safeguards due to their potential for harm are excluded from consideration. 

The discussion will focus solely on solid waste, with hazardous solid waste also omitted. (Tchobanoglous et al.1993) describes 
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solid waste as the waste produced by human activities that are in a solid or semisolid form and are thrown away as useless products. 

(Beranek 1992) submitted that solid wastes are a broad group of wastes produced as a result of various activities such as agricultural  

activities, landscaping activities and other processes including domestic and commercial processes. Households can also generate 

domestic hazardous waste, which refers to everyday items that may pose risks to health and the environment. Examples include 

used aerosol cans, batteries, cleaning products, automotive batteries and care items, cosmetics, chemical-based insecticides and 

pesticides, as well as light bulbs, tube-lights, compact fluorescent lamps (CFLs), paints, oils, lubricants, and their containers. 

According to the Environmental Protection Agency (EPA), any waste classified as hazardous must first be recognized as solid 

waste under legal definitions. Hazardous waste is further categorized into three groups: source-specific wastes, non-specific wastes, 

and commercial chemical products. Broadly, hazardous waste refers to substances—whether liquid, solid, gaseous, or sludge that 

are dangerous or may cause harm to human health and the environment. 

Municipal solid waste (MSW) 

Commonly called trash or garbage in the United States and rubbish in Britain is a type of waste composed of everyday items 

discarded by the public. The term garbage may specifically refer to food waste, such as that disposed of through a garbage disposal 

system; in some regions, food waste is collected separately. In the European Union, MSW is formally defined as mixed municipal 

waste and is assigned the waste code 20 03 01 in the European Waste Catalogue. Although such waste may originate from sources 

unrelated to municipalities, the historical responsibility of local governments for its collection and management has led to the use 
of the term municipal. In regions with well-developed recycling systems, municipal waste streams mainly consist of non-recyclable 

materials, such as plastic films and certain packaging. By contrast, in the early 20th century, a significant portion of domestic waste 

in the United Kingdom (about 53%) consisted of coal ash from open fires. In more developed areas with limited recycling, MSW 

typically includes food scraps, market refuse, yard waste, plastic containers, packaging, and other miscellaneous discards from 

residential, commercial, institutional, and small-scale industrial sources. Most definitions of MSW exclude industrial, agricultural, 

biomedical, radioactive, and sewage sludge wastes. Waste collection is generally managed by local authorities. The term residual 

waste refers to household waste materials that remain after recyclable or reusable items have been separated for processing.  

Municipal solid waste (MSW) is highly diverse in composition, making it difficult to manage effectively. (White et al. 1995) 

observed that, unlike other more homogeneous waste streams, MSW consists of mixed materials such as metals, paper, glass, and 

various organics, and its composition varies significantly from city to city and country to country. (Dixon and Jones 2005) reported 

that MSW is largely generated from household and commercial sources and typically contains soil, garden and food waste, wood, 

paper, ashes, plastics, textiles, and rubber. Similarly, (Buah et al. 2007) emphasized that food and garden waste, textiles, paper or 

cardboard, plastics, glass, and metals dominate MSW, highlighting its potential for energy recovery or fuel production. (Berkun et 

al. 2011) further noted that the characteristics of MSW are largely dependent on the source; for instance, in Turkey, more than half 

of MSW consists of putrescible materials, while recyclable components such as paper, glass, and plastics also form a substantial 

portion. In addition to MSW, construction waste forms another major waste stream in many countries. (Poon et al. 2001) reported 

that in Hong Kong, construction waste reached approximately 29,674.013 metric tons per day, comprising both inert and non-inert 
materials. (Jaillon et al. 2009) explained that the rapid urban development and the prevalence of high-rise construction contributed 

to this growth, with about 21.5 million tons of construction waste produced in 2005. They also pointed out that limited land 

availability in Hong Kong further intensifies the challenge of managing construction waste effectively.  . Municipal solid waste 

(MSW) is highly diverse in composition, making it difficult to manage effectively. (White et al.1995) observed that, unlike other 

more homogeneous waste streams, MSW consists of mixed materials such as metals, paper, glass, and various organics, and its 

composition varies significantly from city to city and country to country. (Dixon and Jones 2005) reported that MSW is largely 

generated from household and commercial sources and typically contains soil, garden and food waste, wood, paper, ashes, plastics, 

textiles, and rubber. Similarly, (Buah et al. 2007) emphasized that food and garden waste, textiles, paper or cardboard, plastics, 

glass, and metals dominate MSW, highlighting its potential for energy recovery or fuel production. (Berkun et al. 2011) further 

noted that the characteristics of MSW are largely dependent on the source; for instance, in Turkey, more than half of MSW consists 

of putrescible materials, while recyclable components such as paper, glass, and plastics also form a substantial portion. In addition 

to MSW, construction waste forms another major waste stream in many countries. (Poon et al. 2001) reported that in Hong Kong, 

construction waste reached approximately 29,674.013 metric tons per day, comprising both inert and non-inert materials. (Jaillon 

et al. 2009) explained that the rapid urban development and the prevalence of high-rise construction contributed to this growth, 

with about 21.5 million tons of construction waste produced in 2005. They also pointed out that limited land availability in Hong 

Kong further intensifies the challenge of managing construction waste effectively. 

Municipal solid waste is often categorized as follows: 

Biodegradable waste: food scraps, kitchen waste, garden waste, paper (though some plant matter may resist composting). 

Recyclable materials: paper, cardboard, glass, bottles, jars, tin and aluminum cans, foil, metals, plastics, textiles, clothing, tires, and 

batteries. Inert waste: construction and demolition debris, soil, rocks, and rubble. Electronic and electrical waste (WEEE): 

appliances, light bulbs, washing machines, televisions, computers, mobile phones, watches, and other devices. Composite waste: 

mixed-material items such as textiles, Tetra Pak cartons, toys, and plastic furniture. Hazardous waste: paints, chemicals, batteries, 

light bulbs, fluorescent lamps, aerosol sprays, fertilizers, and certain electronics. Toxic waste: pesticides, herbicides, fungicides, 

and other highly harmful chemicals. Biomedical waste: expired medicines, pharmaceutical products, and medical discards. 
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Non-hazardous waste (NHW) 

The concept of non-hazardous waste has been interpreted in multiple ways across U.S. federal authorities, state governments, and 

industry bodies. According to the Environmental Protection Agency (EPA), solid non-hazardous waste refers to any refuse, garbage, 

or sludge generated from wastewater treatment plants, water purification facilities, or air pollution control units, along with other 

discarded substances whether solid, liquid, semi-solid, or contained gas arising from industrial, commercial, mining, agricultural, 
and community-related activities. Beyond physical materials, the idea of waste may also encompass financial mismanagement. For 

instance, in 2009 the U.S. Presidential Executive Order on Reducing Improper Payments and Eliminating Waste in Federal 

Programs was introduced. This initiative sought to minimize errors, misused funds, fraud, and inefficiency within major federal 

operations, reflecting the public’s zero tolerance for such practices. The order emphasized a transparent, participatory, and 

cooperative framework between citizens and government institutions. The Department of Defense (DOD), together with the EPA, 

provides a broader perspective, defining waste as the excessive, careless, or unnecessary expenditure of resources or the misuse of 

property caused by flawed systems, inadequate controls, or poor decisions. Furthermore, the term abuse is described as the 

mismanagement of resources or programs that fosters or sustains wasteful practices. (Kumar et al.,2016) 

Construction waste 

Construction waste refers to the surplus materials generated during the construction, renovation, repair, or demolition of buildings, 

roads, bridges, and other structures. It can include a wide range of materials, some recyclable and others hazardous. 

Chief Foundations of Construction Waste 

New Construction leftover raw materials such as concrete, wood, bricks, tiles, steel cuttings. 

Renovation waste from repairing, remodeling, or refurbishing existing structures. 

Demolition – large quantities of debris such as concrete rubble, asphalt, glass, metals, and mixed aggregates. Site Preparation – 

soil, stones, vegetation, and excavation materials 

Common Types of Construction Waste 

Concrete, bricks, tiles, ceramics, Wood and timber, Metals (steel, copper, aluminum, etc.) 

Plastics and PVC Glass, Asphalt and bitumen products, Soil, sand, gravel, and excavated material Insulation materials (sometimes 

hazardous, e.g., asbestos). Landfill overloading – C&D waste takes up a significant portion of landfill space, Soil and water 

contamination hazardous materials (e.g., asbestos, solvents, paints) can leach toxins. 

Air pollution – dust and particulate matter from demolition, Greenhouse gas emissions from transportation, processing, and landfill 

decomposition, Loss of natural resources due to non-recycling of metals, timber. 

Waste management 

 

Waste is generated from human activities such as extracting and processing raw materials, and it can exist in solid, liquid, or gaseous 

forms. Each type requires different methods of disposal and management. Waste management encompasses a wide range of 

materials, including municipal, industrial, chemical, organic, biomedical, and even radioactive waste. If not handled properly, waste 

can threaten human health, either directly through physical contact and handling, or indirectly through contaminated food, soil, and 

water. The core purpose of waste management is to minimize its harmful effects on people, the environment, natural resources, and 
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even aesthetics. A major focus is on municipal solid waste (MSW), which mainly comes from households, industries, and 

commercial activities. According to the Intergovernmental Panel on Climate Change (IPCC), MSW could rise to nearly 3.4 rigatonis 

by 2050. However, effective policies and legal frameworks can help reduce waste generation and promote sustainable practices 

such as circular economy mechanisms, efficient disposal systems, and eco-friendly product design. 

Approaches to waste management vary widely depending on the country’s level of development, local context, and whether the 
area is rural or urban. In many developing nations, managing waste remains a significant challenge despite being crucial for creating 

sustainable and livable cities. Reports indicate that waste services often account for 20%–50% of municipal budgets, making them 

one of the most expensive urban operations. Running such services requires efficient, integrated systems that are both socially 

supported and economically sustainable. Scientific reviews reveal that about one-quarter of all municipal solid waste worldwide is 

never collected, and another quarter is poorly managed after collection. Often, this unmanaged waste is burned in open and 

uncontrolled conditions, contributing to nearly one billion tons of pollution annually. Despite the scale of the problem, research on 

global waste management and its health impacts remains limited, partly due to insufficient funding. A growing concern within this 

field is electronic waste (e-waste), which consists of discarded devices such as mobile phones, chargers, monitors, motherboards, 

CDs, headphones, televisions, refrigerators, and air conditioners. Mismanagement of e-waste not only contributes to environmental 

degradation but also exposes people to hazardous substances. ( Marchettini et al. 2007) pointed out that, these continuous flows of 

waste resulting from human activities, overburdened the environment (Cheremisinoff 2003) reported that waste management can 

be approached in various ways, depending on the nature of the waste. He emphasized that waste streams with different 

characteristics often require distinct management strategies. For example, industrial waste may contain higher levels of hazardous 

materials compared to municipal waste. Hence, the management of these two waste streams might differ. (Vergara & 

Tchobanoglous,2012) found that, although waste management might The local authorities or their representatives gather the refuse 

from designated storage points and transport it to treatment or disposal facilities. The study further noted that, in certain cases, 

waste producers sort the refuse into different categories, which are then collected by recycling industries for reprocessing. 

III. Result & Discussion 

The study highlights that integrated waste management (IWM) offers a comprehensive approach that combines reduction, reuse, 

recycling, recovery, and safe disposal methods. Findings reveal that Waste Composition – Municipal solid waste is highly 

heterogeneous, consisting of organic waste (40–60%), recyclables (20–30%), and residual/hazardous waste (10–15%), depending 

on region and socio-economic conditions. Current Practices – Many regions rely heavily on open dumping and landfilling, leading 

to environmental degradation, groundwater pollution, and greenhouse gas emissions. Policy Impact Areas with strong regulatory 
frameworks and public awareness have achieved higher recycling rates (up to 60–70%) compared to those lacking enforcement. 

Technological Interventions Waste-to-energy (WTE), composting, and advanced material recovery facilities have shown potential 

in reducing landfill dependency by 30–50%. 

Community Participation – Active involvement of households, NGOs, and local bodies in source segregation significantly 

improves collection efficiency and reduces contamination of recyclables. 

The results underscore that effective IWM requires a multidimensional approach, balancing environmental, economic, and social  

aspects Challenges Lack of infrastructure and financial investment limits the implementation of sustainable waste treatment 

technologies in developing countries. Public awareness and behavioral change remain critical bottlenecks; without household-level 

segregation, recycling potential is severely reduced. Policy gaps and weak enforcement often result in improper disposal practices. 

The informal sector, though vital in recycling, faces poor working conditions and lack of integration into formal systems. 

Opportunities: 

1) Circular Economy Transition: Promoting extended producer responsibility (EPR), eco-design, and material recovery can turn 

waste into resources. 

2) Energy Recovery: Waste-to-energy plants, if coupled with emission controls, can generate renewable energy while reducing 

landfill loads. 

3) Green Jobs: IWM can create employment in recycling, composting, and environmental monitoring. 

4) Digital and Smart Solutions: Use of IoT, GIS, and AI in waste tracking and collection optimization can enhance efficiency. 

5) Policy and Governance: Strengthened regulatory frameworks and public-private partnerships can provide financial and 

operational support for sustainable practices. 

6) Overall, the discussion confirms that while challenges such as infrastructure gaps and social awareness persist, integrated waste 

management provides a pathway to a sustainable future by aligning waste practices with environmental protection, economic 

development, and community well-being. It is widely accepted that waste is a direct outcome of human activities and interactions. 

However, there are varying opinions regarding what actually constitutes waste. Many scholars agree that waste refers to materials 

that their owners no longer find useful. Thus, the concept of waste is somewhat subjective, as its interpretation often depends on 

individual perspectives. Nevertheless, establishing a clear definition or guideline is essential for the formulation of policies and 

legislation. This is because understanding what specifically qualifies as waste, along with its categories, determines how it is 
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managed or disposed of waste management, therefore, is a process involving the collection, transportation, and disposal of waste 

in ways that minimize or eliminate its harmful impacts. This aspect of environmental management is just as vital as other public 

services or infrastructure, without which modern life would be extremely challenging. Research has revealed a direct connection 

between pollution of air, water, and land and the occurrence of diseases such as lung cancer, heart disease, cholera, and hepatitis. 

Furthermore, issues like climate change and eutrophication are largely consequences of air and water pollution. This explains the 

significant difference in life expectancy between populations in developed and developing nations. 

Since factors such as population growth and urbanization naturally lead to increased waste generation, efforts should be geared 

toward long-term planning to ensure that both new and existing settlements are adequately equipped to handle future increases in 

waste volumes. Proper foresight and planning will help prevent indiscriminate dumping and other unsafe practices, thereby reducing 

the emergence of open dumps and breeding sites for rodents and other pests that pose serious health. 

IV. Conclusion 

Integrated Waste Management (IWM) emerges as a vital approach for addressing the complexities of modern waste generation and 

its impact on the environment, economy, and society. By combining strategies such as waste reduction, recycling, recovery, and 

safe disposal, IWM promotes resource efficiency and minimizes environmental degradation. However, the successful 

implementation of IWM faces challenges such as inadequate infrastructure, limited public awareness, lack of policy enforcement, 

and financial constraints. At the same time, it also presents significant opportunities for innovation, green jobs, circular economy 

practices, and sustainable urban development. Therefore, a collaborative effort involving governments, industries, communities, 

and individuals is essential to overcome barriers and unlock the potential of IWM. Ultimately, embracing integrated waste 

management is not only a necessity for protecting ecosystems and human health but also a pathway toward achieving a sustainable 

and resilient future. 
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