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Abstract 
 The problem of waste generation and disposal is fast becoming a major challenge 

for most urban areas in Nigeria today as street are seen to be littered with various 

waste materials. This problem arises because of the influx of people into urban 

centres and the various forms of activities carried out by the increasing population 

living in these urban areas.  This paper seeks to carefully examine the various 

activities that have the highest capacity in terms of waste generation. A study will 

also be conducted on the effects of waste disposal trends within urban areas and 

examine waste management procedures that will ensure that waste is carefully 

handled. Series of literatures on waste management in the urban environment will 

be examined to ascertain the volume of waste generated, the types of waste and 

the causes of indiscriminate waste disposal. A study of sustainable waste 

management processes will also be examined to come up with effective measures 

that can be put in place to properly manage waste. A waste management strategy 

that is sustainable will be developed and recommended to ensure that the health 

issues caused by improper waste disposal are minimized and that waste materials 

are disposed in an efficient and eco-friendly manner. 
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Introduction 
According to Brunner and Rechberger 

(2014), almost all human activities 

generate wastes. As a result, the 

production of waste has been a major 

issue since the pre historic period 

(Chandler , et al., 1997; Amasuomo & 

Baird, 2016).  In the modern era, the rate 

and volume of waste generated has been 

constantly increasing conversely leading 

to an increase in the variety of waste 
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generated (Vergara & Tchobanoglous, 2012). In the pre historic era, waste was mainly 

seen as nuisance that just needed to be discarded as proper waste management was not 

required due to the low population and enormous available land. During this period 

the environment was able to absorb the volume of waste produced without any forms 

of degradation (Tchobanoglous et al, 1993). 

Because of the rapid increase in the urbanisation of many cities, the production of 

waste has risen astronomically over the years and has become a major challenge that 

various governing bodies, private individuals and families to grapple with. (Ogu, 2000; 

Bello , Manasseh, & Kor, 2020). Efe (2013) revealed that on average, various residents 

in Nigeria produce several tons of waste annually, which generated from various 

households, industries and or institutions. 

Waste management entails of collecting, sorting, storing transportation, processing, 

resource recovery, recycling and disposal of waste at a minimum cost (Demirbas, 

2011) (Abila & Kantola, 2013). Different countries all over the world have several 

methods of managing and disposing waste materials, which is usually dependent on 

the waste source, type and characteristics (Coker, et al., 2016). In most developing 

nations, the problem of manageing waste is a reoccurring one in urban and semi-urban 

areas (Zamorano, et al., 2009) (Imam, Mohammed, Wilson, & Cheeseman, 2008) ( 

Noiki, et al., 2021).Upon examination of the waste management trends in Nigeria, the 

performance of regulations on waste management and disposal has been poor. This is 

evident in many cities where there is indiscriminate disposal of waste on roadsides, 

drainage channels and gully erosion sites. There have been efforts made by families to 

participate in the regular clean-up of their immediate surroundings, states setting up a 

day or more within a month for “general clean-up” and setting up laws that punish 

offender for non-compliance (Oloruntade, Adeoye, & Alao, 2014). Various waste 

management institutions exist in Nigeria with enabling laws to guide operations in 

waste management and sometimes recycling (Abila & Kantola, 2013).  

The waste management efforts employed in Nigeria are commendable but they still 

fall short of the required standard for efficient waste management. This is evident as 

the common ways handling municipal waste disposal in Nigeria still include open 

dumping, open burning, incineration, unregulated landfills, composting, and dumping 

into water bodies, which ascertains the fact that municipal waste management is a 

major problem plaguing the Nigerian urban and semi-urban areas (Oloruntade, 

Adeoye, & Alao, 2014). The most prominent problem with in the waste management 

sector in Nigeria is that the rate of generation of waste far exceeds that of collection 

and disposal, which this lead to a build-up of waste that are left unattended 

(Uwadiegwu & Chukwu, 2013). Some other current problems that affect the waste 

management sector include lack of funding from government, inadequacies of 

government agencies (improper handling and unacceptable waste disposal practices) 
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and the lack of investment in modern waste management facilities such as recycling 

plants (Ikpeze, 2014). 

According to the World Health Organization (WHO), waste, is defined as anything 

that does not hold intrinsic value to its owner at any given time and space and which 

has no existing or perceivable market value (Ogbonna, Ekweozor, & Igwe, 2002). 

Waste, is also considered a useless by by-product of various human activities (White, 

Franke, & Hindle, 1995; Amasuomo & Baird, 2016). Dijkema et al, (2000) were of 

the view that the definition of what is considered a waste material is subjective as it 

can differ from one individual to another. What one individual may deem useless may 

be considered useful to another individual. Although waste definition can be 

subjective, it is important to clearly describe what constitute a waste material as these 

classifications help to create a basis by which regulations required to safeguard the 

populace are formed and the environment where the waste materials are processed and 

disposed of (DEFRA, 2011). 

 

Problem Statement 

Waste management is a major problem all over the world as the population of humans 

is on the increase. In Nigerian urban and semi-urban centres, the challenge of waste 

management is ever more challenging as the various effort to ensure that waste is 

properly managed have been very poor and in worst-case scenarios non-existent. It 

therefore necessary to understand the various factors that has led to the under-

performance of waste management efforts and come up with a solution to this problem. 

 

Methodology 

This paper focuses on the review of several literature to get information relating to 

waste management and its importance concerning sustainable housing, urban 

development and a healthy living environment. With this in mind, this study relies 

mostly on secondary data as in the case of a desktop study where existing information 

is analyzed and used to draw out vital conclusions. Some of the sources of data 

includes books, journal articles, government reports, unpublished papers, 

organizational and private webpages. This research approach, is adopted when 

extensive study has been carried out on the subject of study where the intention of the 

study is to answer the specific questions based on previous works. It is for this reason 

that this paper seeks to examine the various waste management strategies postulated 

by different researchers and find ways to implement them in a specific region. 

 

Waste Generation and Management 

Types of Waste generated and the activities that generate them. 

In urban and semi-urban areas of Nigeria, human activities lead to the generation of 

various types of waste. This is because urban ceոtres are places that create an enabling 
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environment for various human activities to take place. According to  ( Noiki, et al., 

2021), some of the classifications of waste materials generated in urban areas include 

municipal solid wastes (MSW), industrial waste, electronic waste, and medical waste. 

 
Fig. 1 Classification of Waste.  Source:  ( Noiki, et al., 2021) 

 

Municipal Solid Waste 

Municipal solid waste consists of domestic waste from residential buildings, and a 

combination of wastes from other sources in the institutional, commercial and small-

scale industrial sectors (Zeng & Li, 2016). They are referred to as trash or garbage as 

they comprise of items we use and discard on a daily basis. Some of which include 

paper, product packaging, grass clippings, clothing, furniture, bottles, food scraps, 

newspaper, and paint (EPA Archive, 2016).  

 

Waste Generation 

Based on population estimates from various cities across Nigeria, the quantity of waste 

generated is summarised in the table below. The generation rate of Nigeria is estimated 

to be at 0.65 to 0.95 kg/capita/day. 

 

Table 1. Quantity of solid waste  generated in some crisis across Nigeria 

City Population 

Estimation 

Estimated 

kg/capita/day 

Tonnes/day Tonnes/year 

Minna 346,524 0.68 235 86007 

Enugu 817,757 0.74 605 220876 

BirninKebbi 128,403 0.65 83 30463 

Lagos 21,000,000 0.92 119320 7051800 

Port 

Harcourt 

1,363,596 0.85 1159 423055 

Bauchi 493, 730 0.68 336 122543 

Abuja 1,857,298 0.95 1764 644018 

Ibadan 3,565,108 0.72 2566 936910 

Kaduna 1,582,102 0.70 1107 404227 

Onitsha 561,066 0.69 387 141304 

Sokoto 563,861 0.68 383 139950 

Jos 816,824 0.73 596 217642 

Waste

Municipal Solid

Waste
Industrial Waste Electronic Waste Medical Waste
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Benin City 1,125,058 0.78 877 320304 

Source: (Ike, Ezeibe, Anijiofor, & Nik Daud, 2018) 

 

Table 1. shows that Lagos with an estimated population of 21 million and generation 

rate of 0.92 kg/capita/day, generates about 7 million tonnes of waste annually. When 

com-pared with generation rates around the world, Nigeria just like most low and 

middle-income countries generate less waste and yet is unable to manage its wastes 

effectively due to poor management practices. With an estimated population of 175 

million and an average daily waste generation rate of 0.65 per person, Nigeria will 

generate about 42 million tonnes of waste annually. In addition, Abuja, the fastest 

growing city generates 644 thousand tonnes of waste annually while Port Harcourt 

generates 423,000 tonnes annually based on statistics at that time. Moreover, the 

amount of waste generated is very necessary in predicting and planning waste 

treatment facilities. However, there are no accurate figures on solid waste generation 

in Nigeria; most data have been calculated based on estimates. 

 
Average Solid Waste Generation in Nigerian Cities Tons per Month.  

Source: (Onu, Price, & Surendra, 2012) 

 

Waste Composition.  

Waste composition is influenced by factors such as culture, economic development, 

energy sources and climate. Nigeria just like most middle and low-income countries 

has high percentage of organic wastes as shown in Figure 3.  
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Figure 3 shows that 52 percent of wastes generated are organic in nature (food wastes), 

which decompose and attract all kinds of germs, insects and rodents as well as odour 

to inhabitants of the area. Paper, metal, glass, textile and plastic make up 44 percent 

of recyclable materials when harnessed properly. This result is in line with most 

studies on the com-position of solid waste in developing countries where organic 

wastes form the bulk of waste in such regions. 

 
Fig. 2 Solid waste composition in Nigeria.  

Source: (Ike, Ezeibe, Anijiofor, & Nik Daud, 2018) 

 

Industrial Waste 

Industrial waste emanates from the business activities of various industries and are 

usually produced in-line with the end products or during the production process in 

each industry. There are four major categories of industries in the country, which 

include paper, textile, plastic and breweries. They all produce different types of wastes 

but they can all be grouped into solids, liquids and gases (Onipede & Bolaji, 2004). 

Of the wastes produced by industries, the volume of gases is very difficult to measure 

and as such, the focus of this study will be on liquid and solid wastes. 

 

Liquid industrial waste  

Various industries use water for the production process, some as a raw material and 

others as use it for other functions. Very little amount of the water used by industries 

forms part of the finished product as most of the water is either evaporated or sinks in 

the ground during the production process. Majority of the water used in industries are 

usually discharged into the environment in form of wastewater containing varying 

degrees of dissolved and suspended matter. 
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The liquid wastes produced by industries are characterized by varying degrees of 

viscosity and heat. For example, water used for cooling is contaminated by heat and 

water mainly used for rinsing is contaminated by soils, oils, chemicals and other 

foreign substances. Wastewater is also generated as effluents from the wash rooms of 

workmen. The amount of pollution in water is measured in terms of biological oxygen 

demand (BOD), chemical oxygen demand (COD) and its suspended solids (SS). BOD 

refers to the amount of oxygen that will be used in a biological oxidation of organic 

content that is initially present in the waste. The COD is a measure of the oxygen taken 

up in the chemical oxidation of the organic content so the total oxygen demand (TOD) 

is the sum of BOD and COD. 

 

Solid industrial waste 

Solid industrial waste are very tangible and easier to handle. The composition of these 

wastes vary with different types of industries. In plastic industries, mostly 

thermoplastic wastes are produced. Natural and/or synthetic fibers and fabrics are the 

major forms of wastes produced in textile industries. Breweries produced mostly spent 

malted barley and broken bottles while undigested wood constitute the main solid 

wastes in the paper and pulp industry. 

 

Table 2. Compilation of the sources and types of waste. 

 
Source: (Onipede & Bolaji, 2004) 
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Table 3. Composition of sampled industrial solid wastes from industies in the 

avaerage nigerian city 

 
Source: (Onipede & Bolaji, 2004) 

 

Management and Disposal of Liquid Industrial Waste. 

The biological oxygen demand (BOD), chemical oxygen demand (COD) and its 

suspended solids (SS) are important parameters that are regularly monitored and used 

to evaluate the performance efficiency of a wastewater treatment plant. The levels to 

which a wastewater treatment plant is able to reduce SS, BOD and COD effluents is 

how performance of the treatment plant is measured . There are three major ways of 

managing industrial wastewater, these are waste stabilisation ponds, activated sludge 

and trickling flitters.  

Waste stabilisation ponds are earthen ponds designed for a daily organic loading. 

This secondary treatment is based on biological processes. 

Activated sludge processes involve the Feeding of industrial wastes into an aeration 

tank. Within the tank flocs of microorganisms are kept in suspension by the aeration 

process. The flocs then feed on the organic matter of the industrial wastes after which 

they are separated from the wastes during sedimentation. They are returned to the tank 

to continue oxidation of wastes while the stabilized wastes are disposed. 

Trickling flitters operations involve the filtration of the wastes. The filter is the 

contact media which may be a bed of broken stones, or any other material that can be 

used as a filter. Within the filter, the microorganism matters react with wastes. The 

filter is kept aerobic by natural ventilation. 

 

Management and Disposal of Solid industrial wastes 

In the management of solid industrial wastes, an inventory of the various wastes 

streams is carried out and placed into different categories. This is done to determine if 

the various ways wastes can be reused, recycled, treated properly and safely disposed 

of. There is a pyramid hierarchy used to categorize solid wastes and how they should 

be managed. Source reduction or waste prevention, which includes reuse, is the best 

approach to manage solid waste. This means reducing the amount of trash discarded 

by making maximum use of raw materials. Once waste is created, recycling which 

includes composting is one of the most effective methods of reducing the amount of 
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material in the waste stream. If waste cannot be recycled, incineration and sanitary 

land filling are the next preferred methods of treatment. 

 
Fig. 3 Waste management hierarchy. Source: (Onipede & Bolaji, 2004) 

 

Electronic Waste 

Electronic wastes consist of a wide range of electronic devices, which comprises of 

consumer electronics to computers and household gadgets such as cell phones, air 

conditioning devices, refrigerators, cooking devices, washing machines that have been 

discarded by their owners (George Halkos, 2014) (Ahmed & Ahmaruzzaman, 2016). 

These wastes are also regarded as e-waste. They mostly contain valued elements like 

metals and plastics and large amounts of toxic substances (brominated flame 

retardants(BFR), and heavy metals) (Garlapati, 2016). 

The advent of e-wastes has resulted in two major global issues: sustainability of 

electric industry due to dearth of mineral resources (Tansel, 2017) and likely human 

health risk and environment related hazards subject to informal recycling process 

(Udo, et al., 2018) (Iqbal , Liu, & Chen, 2020) (Cucchiella , D'Adamo, Lenny Koh, & 

Rosa, 2016) 

In various Nigerian cities, piles of water materials have built up on roads, river banks 

and swampy areas. The places where these waste products have been dumped 

indiscriminately have become breeding grounds for disease causing organisms and 

leads to the pollution of the surroundings (Bakare, 2020). 

The problem of electronic wastes is fast becoming a serious problem for the country 

as obsolete electrical and electronic equipment are being discarded on a daily basis. 

And the fact that Nigeria has no formal recycling sector that aids the management of 

e-wastes, the amount of e-wastes dumped in workshops, open spaces, water sources 

and landfills amounts 500,000 tons(Okunola & Adekunle, 2011). More than half of 

this imported equipment is near end of life or completely damaged (Lawal, 2019). 

Also, informal waste dumps lead allow the leaching out polluted liquids into the 

surroundings during the rainy season. These liquids contain toxic chemicals that are 
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absorbed into the ground and later taken up by plants, animals and peoples (Bakare, 

2020)  

 

Impact on E-wastes on the Environment 

Various studies have revealed that the indiscriminate disposal of e-wastes has severe 

adverse effects on living organisms. Despite the toxic and harmful nature of these e-

waste dump sites, there are several people who make their living on them. According 

to the International Labour Organisation, up to 100,000 people work in the informal 

e-waste recycling sector in Nigeria (Galan, 2019). They gather and disassemble 

electronics manually by hand to retrieve parts that can then be sold (Alabi & Bakare, 

2016). 

The people in these businesses are at risk of infection and physical injury from 

handling waste. They are at risk direct chemical poisoning, which could lead to organ 

dysfunction, or disorders that are an indirect result of exposure to hazardous chemicals 

(Alabi, Adeoluwa , & Bakare, 2020). E-waste can also induce genetic damage that 

could affect future generations (Alabi, Adeoluwa , & Bakare, 2020). 

In the study, conducted by (Alabi, Adeoluwa , & Bakare, 2020) blood and cell samples 

were collected from teenagers who were sorting through waste at the Alaba 

international electronic market. It was found that their blood contained much higher 

levels of heavy metals than a control group. Within this group, higher levels also 

corresponded with longer periods spent in contact with e-waste, genetic predisposition 

(that is an individual’s genetic susceptibility), previous or concurrent exposures to 

other substances (such as cigarette smoke and alcohol), and the concentrations and 

types of toxic substances the person had been exposed to. 

Genetic damage has been implicated as a cause of cancer and certain other disorders 

such as Down syndrome and nerve disorders although our studies did not provide 

evidence of such linkages in Nigeria (Ashis, 2018) (Elsaeed, et al., 2016) (Auer-

Grumbach, et al., 2016) 

 

Medical Waste 

Awodele, Adewoye, and Oparah, (2016) stated that medical wastes are generated from 

hospitals, clinics and places where diagnosis and treatment are conducted. The 

management of these wastes is an issue of great importance due to its potential to harm 

public health and the environment (Adnane, Belkacem , Abdelkarim, & Mohamed, 

2013) (Patience , 2007). It is also of great importance because of its high propensity 

to result into epidemics (Dehghani, Azam , Changani, & Dehghani , 2008). 

In a developing nation like Nigeria, there is little knowledge on the potential dangers 

medical waste have on public health and the environment. This is evident in the lack 

of awareness and specific policies that will address this problem in healthcare facilities 
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( Akinwale, et al., 2009). It is important to state the fact that medical waste, if not 

managed properly can posed a greater threat than the actual disease itself. It is therefore 

paramount that healthcare facilities should be able to effectively manage the waste 

generated from various activities performed in these health centres. Improper handling 

of medical wastes can adversely affect the patient, staff and environment either 

directly or indirectly (Patil & Pokhre, 2005). This is because the unique environment 

of health care facilities requires a sanitary and controlled space. Therefore, efforts 

should be made to preserve such an environment. 

During the healthcare delivery process, the waste generated from various activities 

include sharps (needles and similar materials), human tissues or body parts and other 

infectious materials (Baveja , Muralidhar , & Aggarwal, 2000). It is important to note 

that there are technologies that third world countries can take advantage that will be 

enable them better manage medical wastes. 

The World Health Organization (WHO) estimated in recent times that 8 to 16 million 

cases of Hepatitis B virus (HBV), 2.3–4.7 million cases of Hepatitis C virus (HCV) 

and 80,000–160,000 cases of Human Immunodeficiency Virus (HIV) have been 

reported as occurring due to improper disposal of injections and poor management of 

medical wastes (World Health Organization (WHO), 1999). 

Awodele et al. (2016) stated that scavengers usually pick up contaminated injection 

equipment from waste area or dump sites and reused or resell them. This leads to an 

even greater complications in health problems. Also, the adverse effects of mediacl 

wastes on public health and the environment incldes the s transmission of diseases by 

virus and microorganism, defacing the aesthetics’ of the environment, as well as 

contamination of underground water tables by untreated medical wastes in landfill 

(Chua , Puziah, & Subramaniam, 2012). Health care facilities with dedicated waste 

management team, good administration, careful planning, sound organization, 

underpinning legislation, adequate financing and full participation by trained staff 

perform better when handling medical wastes (WHO, 2005) 

 

Categories of medical wastes 

Based on the guidelines issued by WHO in (Billingsley, 2019), the various categories 

of medical wastes include: 

a) Infectious wastes are any type of waste that is either infectious or contaminated. 

b) Sharps are waste like needles, scalpels, broken glass, razor or any other object 

that can cause the opening of skin tissues. 

c) Pathological wastes are human or animal tissues, body parts, blood and fluids. 

d) Pharmaceutical wastes are unused or expired drugs or medicines like creams, 

pills, and antibiotics. 
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e) Genotoxic wastes are cytotoxic drugs and other hazardous toxic waste that are 

carcinogenic mutagenic or teratogenic. 

f) Radioactive wastes are waste materials that contain any potentially radioactive 

substances. 

g) Chemical wastes are liquid wastes usually emanating from batteries, machines, 

and disinfectants. 

h) General/Other wastes are non-hazardous waste that may be generated in 

healthcare facilities. 

 
Fig. 4 Improper storage of both general waste and infectious waste at hospitals 

surveyed. Source: (Awodele, Adewoye, & Oparah, 2016) 

 

 
Fig. 5. Special containers for loading medical waste at a transfer loading station. 

Source: (Awodele, Adewoye, & Oparah, 2016) 
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Table 4Amount of the various types of medical wastes generated various 

hospitals 

 
. Source: (Awodele, Adewoye, & Oparah, 2016) 

 

Waste management strategies employed in Nigeria. 

There are two major strategies to waste management in Nigeria. They are the private 

and public arrangement. In the private arrangement, individuals find ways to handle 

and dispose waste within their own means. This method usually involves a contractual 

agreement between the party generating the waste and the other which manages and 

disposes of the waste. This is the popular style in neighborhoods dominated by high 

and medium-income earners. The public arrangement is the more traditional system. 

Here, the government establishes a waste collecting and disposing agency that collects 

waste from all the parties generating waste and dispose of them at depots for further 

processing. Some cities adopt the two methods so that they can complement each other 

in cases where one is inadequate (Uwadiegwu & Chukwu, 2013). Some cities in 

employ this hybrid system of managing waste. Such cities include Enugu, Port 

Harcourt, Aba, Owerri, Ibadan and Kano (FMHE, 1983; Uwadiegwu & Chukwu, 

2013). The hybrid system has many attributes that should be promoted and adopted in 

all cities of the country. As the government is responsible for the public, adequate 

monitoring can be provided. And with the private system seeking profits, consumer 

satisfaction is held in high regards in order to maintain and enlarge area of operation. 

This entire system will ensure that efficiency is maintained (Omuta , 1988; 

Uwadiegwu & Chukwu, 2013). 

In a developing country like Nigeria, medical waste was often mixed with municipal 

solid waste and disposed of in residential waste landfills or improper treatment 

facilities (e.g., inadequately controlled incinerators). This is evident as some of the 
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hospital surveyed in Lagos mixes municipal and medical waste in their on – site 

storage facility (Awodele, Adewoye, & Oparah, 2016) 

 
Fig. 6 Indiscriminate disposal of waste in open areas. Source: (Google Image 

Online) 

 

 
Fig. 7 Household Waste Collection Methods in Nigeria. (Ike, Ezeibe, Anijiofor, 

& Nik Daud, 2018) 

 

 
Fig. 8 Household waste disposal methods in some Nigerian cities. (Ike, Ezeibe, 

Anijiofor, & Nik Daud, 2018) 
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Some the possible strategies employed in the planning of sustainable cities 

As households and businesses continue to generate waste, the planning of cities is 

evermore challenging. Architects and urban planners can play a role in ensuring that 

the best waste management practices are implemented whenever and wherever 

possible. In a bid to plan truly sustainable cities, architects, planners, and designers 

need to fully understand the various waste management practices. This knowledge will 

help them notice where and how city planning and waste management intersect and 

integrate these understandings into their work. Some of the strategies architects and 

planners can incorporate in their work include: proper siting of waste facilities, making 

participation in waste management convenient, rethinking of waste as a potential 

resource, increase collaborative efforts between the public and private sector and be 

open to new innovations and ideas (Matthews, 2019). 

 

Proper Siting of Waste Facilities 

The siting of wastes management facilities in prime locations have the capability of 

boosting the health, economy and quality of life of the surrounding communities. The 

location of landfills in certain areas results in unpleasant odours filling up the 

surroundings and it reduces the liveability and property value of the surrounding land. 

It can also foster the spread of disease-causing organisms. It is for this reason that 

landfills and waste management facilities are located far from the CBD and residential 

areas (Matthews, 2019). 

Historically, the environment risks landfills pose has greatly affected the low-income 

communities. This makes the issue of siting landfills economic and environmental 

justice related (ase.tuft.edu). planners should therefore collaborate with waste 

management professionals in ensuring the safe and equitable siting of waste 

management facilities (Matthews, 2019). 

 

Ensure Convenience of Participation 

The likelihood of individuals participating in a waste management program is if the 

program is inclusive. The provision of recycling bins in close proximity or in buildings 

is one of the relatively simple initiatives. High-tech measures can also be employed 

when available. An example of a high-tech waste management plant is the Third Zone 

Automated Waste Collection Plant in Songdo, South Korea. In this system, 

underground pipes that run through several offices and apartments is used to channel 

waste, thus eliminating the use of trucks. The system in the underground facility then 

automatically sorts, recycle, burn and buries the waste. (Arbes & Bethea, 2014) 

 

Rethinking Waste as a Potential Resource 

Waste could be treated as an opportunity rather than as a problem. Materials could be 

recovered, recycled and used to generate revenue. The town of Capannori, Italy 
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instituted a zero-waste program in 1997 that is now self-sufficient and make money 

by selling recycled materials (Leber, 2015). 

Waste materials have also been used to as resources to generate energy. According to 

the U.S. Department of Energy, a facility that coverts waste to energy produces about 

550 kilowatt hours(kWh) of energy and earns between 20 to 30 dollars per ton of waste 

used (EPA, 2021). 

 

Discussions of Findings 

From the study of various literature on waste management strategies, there were 

certain factors that affected their performance. Sometimes these factors may occur 

singularly and at other times may occur in combination. 

 

Citizen mobilization and education 

This involves the training and education of various members of the society to boost 

their awareness on the harm of waste to public and the environment. Government 

agencies alone cannot effectively manage all the waste generated in the country 

without the collaborative efforts of the citizens and the private sector. Citizens and 

public sensitization will bring about the much needed development and the fostering 

of the neighborhood spirit. When sensitization and environmental educationis carried 

out successfully, the attitude of the people towards improving and maintaining the 

neighborhood quality will become better. If residents of a neighborhood are properly 

organized, sensitized and educated, commitment to cleaning up the neighborhood will 

increase and community members will be able to take active decisions with regards to 

the management of waste in their surroundings. 

 

Strengthening the Waste Management Agency 

Strengthening a public waste management agency requires a responsible government 

that will be committed to the cleanliness of the cities by beefing up the personnel 

strength of the agency, improving the circulation infrastructure and logistics. These 

will enable the agency to operate at a high level of efficiency. In areas where 

machineries are adequately provide, waste management agencies can carry out their 

task with easy. 

 

Government support 

In view of the fact that many studies indicate that there is high positive correlation 

between citizens poverty and waste management problems, governments should 

pursue vigorously the program of poverty reduction as a way of addressing urban 

waste management problems and to ensure its sustainability. In view of the 

worrisomeness of urban solid waste management problems, there is the need for the 
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introduction of Waste Management Advisers to the state governors and creation of 

sanitation committees in the State Houses of Assembly. These House Committees will 

articulate appropriate sanitation measures and regulations which will guide urban 

sanitation as well as consumer items that generate wastes particularly the non-

biodegradable ones. Government through the House Committee on waste management 

will ensure that waste management courts are established and offenders duly 

prosecuted. 

 

Waste Management Legislation 

Government should put in place elaborate and comprehensive legislation to guide the 

waste management behavior of the people. Observation shows that household waste 

disposal involves children, house helps and maids whose attitude to waste disposal is 

lackadaisical. Waste legislation should ban such class of people and make it mandatory 

that only the adults should be involved in household waste disposal. Similarly, general 

sanitation exercise should be done fortnightly rather than monthly.  

Legislation should stipulate standard for distribution of dumpsters and as such increase 

its distribution density. The suggestion here is that there should be one Dumpster per 

50 households. 

 

Infrastructural and management improvement 

Application of science and Technology 

When high-tech processes are added to the management of wastes, it becomes easier 

and efficient to manage waste. This also helps to reduce the pollution of the 

environment and find opportunities where materials regarded as wastes can be 

recycled, reused, become a source of revenue and a resource for energy generation. 

 

Monitoring and surveillance 

The monitoring and surveillance of waste management processes will help both public 

and private stakeholders in the waste management sector to track down the progress 

of each stage of waste processing. Taking this approach will ensure that the waste is 

properly managed and disposed of. 

 

Policy and Planning Implications  

There is hardly any state government in Nigeria that has not shown concern in the area 

of urban solid waste management yet there is no city in Nigeria that is not groaning 

under the pressure of uncharted urban wastes. The problem has been that the 

arrangements adopted in most cases are inadequate. The assignment of solid waste 

management exclusively to a single agency is totally unacceptable. While it is 

recognized that the appointment of a public agency is vital in urban solid waste 
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management, it must also be recognized that effective urban waste management 

demand multi-pronged approach in which all segments of the society must be brought 

together and made to function like a team. This implies that all segments of the society 

must be sensitized and properly educated to understand and appreciate the essence of 

high quality environment. If this happens, urban waste management 

 

Recommendations 

To achieve sustainable waste management practices in Nigeria, first it is recommended 

that the constitution of the Federal Republic of Nigeria 1999 (as amended) should be 

further amended to make the right to a healthy environment justiciable and to be in 

line with the provisions of the African charter on Human and Peoples’ Rights and the 

African Charter (Ratification and Enforcement) Act69. This will enable citizens to 

better enforce their environmental rights through the courts and in the long run make 

the waste management agencies more effective. 

Secondly, an aggressive enlightenment campaign in improved solid waste 

management methods for Nigerian citizens should be organised by government (or its 

agencies) at all levels in Nigeria. 

Thirdly, the NESREA and the various states’ waste management outfits as presently 

constituted cannot effectively cope with the responsibility of effective waste 

management and therefore, there is the need for private sector participation and 

partnership to bring new human and technological investments and drive change in the 

waste management sector.  

Furthermore, law enforcement agencies such as the National Agency For Food and 

Drug Administration and Control (NAFDAC) and the Nigerian Customs Service 

should be enlightened to adopt best practices in the disposal of confiscated materials.  

Fourthly, funding and human resource development efforts should be improved for the 

agencies concerned with waste management in Nigeria. Furthermore, the employment 

of scientific techniques and technologies is necessary for dealing with municipal solid 

waste and landfill sites should be developed in accordance with international best 

practices. 

Finally, the provisions of environmental statutes should be more stringently enforced 

and offenders should be subjected to penalties which should effectively serve as a 

deterrent to would be offenders. 

 

Conclusion 

Waste management is indeed a challenging subject for all stakeholders involved 

especially in Nigeria where there are very skeletal systems in place that would aid the 

reduction of the harmful effects of wastes on public health and the environment. Urban 

waste management requires the concern of government, businessmen, politicians, 
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religious organizations, civil servants, men, women, literate,' illiterate, the rich, the 

poor and a host of other tangible and intangible groups. All these must be brought 

together by government policy and legislation to work together like welfare officers 

to attack vigorously the urban waste problems. Thus, the quest for an effective solid 

waste management policy leads to a search for a comprehensive, coordinated and 

governmental planning which will combine with adequate legislation, adequate fiscal 

provision, public involvement and awareness to bring about the expected improvement 

in the quality of our urban landscape. Urban waste management requires the concern 

of government, businessmen, politicians, religious organizations, civil servants, men, 

women, literate,' illiterate, the rich, the poor and a host of other tangible and intangible 

groups. All these must be brought together by government policy and legislation to 

work together like welfare officers to attack vigorously the urban waste problems. 

Thus, the quest for an effective solid waste management policy leads to a search for a 

comprehensive, coordinated and governmental planning which will combine with 

adequate legislation, adequate fiscal provision, public involvement and awareness to 

bring about the expected improvement in the quality of our urban landscape 
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