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ABSTRACT 

This study assessed solid waste management practices and challenges in Sokoto Metropolis with a view to 

promoting sustainable sanitation and attainment of Sustainable Development Goal (SDG) Target 6.2 (6.2.1 [a]). 

Primary data were collected through questionnaires, field observations, and interviews with residents and 

relevant waste management stakeholders. The findings revealed that the existing waste management system is 

inadequate to cope with the increasing volume of waste generated by the rapidly growing urban population. 

Waste collection and disposal services provided by the Sokoto Environmental Protection Agency (SEPA) and 

BIOFIL Technologies Nigeria Limited are constrained by insufficient refuse collection facilities, limited 

authorized dumpsites, and irregular waste evacuation. As a result, open dumping and open burning remain the 

predominant waste disposal practices, leading to the proliferation of unauthorized dumpsites in residential areas, 

drainage channels, roadsides, and vacant lands. These practices contribute to blockage of drainage systems, 

flooding, offensive odour. The study further established that organized recycling activities and sanitary landfill 

facilities are virtually absent, with material recovery occurring mainly through informal scavenging. To 

determine whether waste management practices differ across residential areas, an Analysis of Variance 

(ANOVA) was conducted between the Inner City and Government Residential Areas (GRA). The analysis 

produced an F-statistic of 0.76 and a p-value of 0.6866, indicating no statistically significant difference in waste 

management practices between the two areas. It concludes that the existing waste management system in Sokoto 

Metropolis is inadequate and incapable of effectively addressing the increasing volume of solid waste generated 

by the growing urban population. The study recommends the provision of additional waste collection facilities, 

establishment of more transfer stations and improvement in waste collection frequency, and development of 

recycling centres to enhance sustainable waste management and support the attainment of SDG 6.2 (6.2.1 [a]) 

in Sokoto Metropolis. 

Keywords: Solid waste management, waste disposal, sanitation, recycling, SDG 6.2, Sokoto Metropolis, 

environmental sustainability. 

INTRODUCTION  

Countries across the globe have adopted diverse approaches to waste management, such as recycling and reuse, 

biological treatment, incineration, waste minimization, and prevention strategies. However, the consequences of 

ineffective waste management practices highlight the need for sustainable waste management. In developing 

countries, effective management of waste is limited by problems like poor infrastructure and limited resources 

(Isiorho & Omole, 2013 and Omole & Ndambuki, 2015). Several publications on waste management practices 

in different states in Nigeria have shown that more work needs to be done regarding waste management in the 

country (Imam et. al., 2008 and Kankara, 2013).  

It has been established by researchers that poor municipal solid waste (MSW) management is one of the major 

problems confronting Nigerian or African towns and cities with no remarkable headway by the government in 

solving the problem (Amusan, 2023). Waste have become a common feature of Nigeria’s urban landscape due 
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to poor waste management with growing heap of solid waste often found along our major roads and streets 

(Amusan, 2020). This notable feature of most Nigerian urban areas is described as “Refuse Mountains” which 

breeding ground for pathogenic agents and foul odour. This menace of waste has posed great environmental 

problems in most urban and rural areas in Nigeria with MSW management agencies battling with the challenges 

of indiscriminate disposal of refuse on streets, drainages and water bodies in many Nigerian cities.  

Despite the broader challenges of solid waste management in Nigeria, Lagos State stands out as a leading 

example due to its strong commitment to sustainable practices, making it a model for other states. Waste 

management in Nigeria is guided by several key national laws, including the Harmful Waste Act (1988), the 

National Environmental Standards and Regulations Enforcement Agency (NESREA) Act (2007), and the 

Environmental Impact Assessment Act (1992). In Nigeria, different types of waste are typically mixed together 

and stored in bags, containers, or plastic bins. Waste collection is largely handled by the public sector, although 

some states involve private partners through Public-Private Partnerships (PPP). Informal collectors using push 

carts also provide door-to-door services in many urban areas. Collection usually occurs once or twice a week, 

but this can be inconsistent, especially in densely populated areas where delays are common. Nigeria lacks a 

comprehensive national waste management plan, and existing state-level efforts are often limited (Omokaro et. 

al., 2025). Although a draft policy on municipal and agricultural waste was reviewed in 2012, effective 

implementation remains a major challenge, largely due to weak enforcement of existing policies. 

Sokoto metropolis, one of the fastest-growing urban centers in northwestern Nigeria, faces mounting waste 

management challenges (Abubakar et. al., (2025). With a population that continues to grow and urban 

infrastructure under significant pressure, the city has witnessed an increase in the volume and diversity of waste 

generated from residential, commercial, and institutional sources. However, reconnaissance survey conducted 

for this study depicts that current waste management practices in Sokoto is characterized by indiscriminate 

dumping of refuse, inefficient collection systems and inadequate disposal facilities. The metropolis, have the 

lowest levels of access to sanitation (Abubakar & Abdulkadir, 2025). Linked to these are high unauthorized 

waste disposal points in Sokoto metropolis (Kasarawa et. al., 2020). These unauthorized waste disposal points 

are often open spaces and even water channels where illegal dumping and burning of waste are carried out, 

causing environmental degradation. Traditional disposal methods, such as open dumping and burning, not only 

pose environmental threats through air, soil, and water pollution but also endanger the health and safety of 

residents.  

The 6th Goal of Sustainable Development aims to ensure the availability and sustainable management of water 

and sanitation for all. More specifically, Indicator 6.2.1(a), which measures the proportion of the population 

using safely managed sanitation services, is expected to be attained by 2030. The 2025 progress assessment 

reveals that the world remains far off track from achieving the 2030 Agenda. Of the 169 SDG targets, 139 could 

be assessed using global trend data from the 2015 baseline to the most recent year, supplemented by custodian 

agency analyses. Among these, only 35 per cent show adequate progress, 18 per cent are on track and 17 per 

cent are making moderate progress. In contrast, 48 per cent of targets show insufficient progress, including 31 

per cent with only marginal gains and 17 per cent with no progress at all. Most concerning, 18 per cent of targets 

have regressed below 2015 baseline levels. The 2025 Sustainable Development Goals Report finds that only 35 

per cent of SDG targets are on track or making moderate progress. Nearly half are moving too slowly and, 

alarmingly, 18 per cent are in reverse. 

The UNICEF (2025) Sanitation and Hygiene Report highlight that one of Africa’s major challenges is the slow 

rate of progress in providing access to basic sanitation services. Since 2000, access to these services has improved 

by only 6 percent, and projections indicate that by 2030, just 36 percent of the population will have access to 

adequate sanitation facilities. A large number of households still remain at the lower levels of the sanitation 

service ladder, with a significant likelihood of remaining there. In rural communities, people often depend on 

unimproved sanitation facilities, whereas in urban areas, shared sanitation facilities are commonly used. It is 

against this background; this study attempted to assess waste management practices and challenges in relation 

to SDG indicator 6.2.1 (a) “sanitation services”. 
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Statement of Research problems 

Sokoto metropolis is experiencing significant urbanization driven by population growth, changes in activity 

distribution, and the expansion of the built environment, (Abubakar, 2021). This have significantly increased the 

generation of municipal solid waste (MSW), creating major environmental, public health, and urban 

management issues (Dangulla & Kasimu, 2016). Although local authorities have made efforts to address these 

problems, current waste management systems remain largely unsustainable, marked by inefficient collection, 

open dumping, and poor disposal practices. Additionally, the absence of scientific analysis in selecting waste 

disposal sites has led to the establishment of dumps without proper consideration of environmental and social 

factors. 

The Sokoto Environmental Protection Agency (SEPA) serves as the primary government body responsible for 

managing the evacuation and disposal of solid waste within the metropolis. Its duties involve deploying 

personnel and providing waste collection trucks for this purpose. SEPA is also tasked with establishing, 

overseeing, and maintaining refuse bunkers and skips across the city. Despite the presence of numerous 

unauthorized waste dumps, the agency operates only one official solid waste disposal site where it collects and 

disposes of waste. There are also a total of 100 refuse skips and 12 refuse collection bunkers that are strategically 

placed by SEPA for solid waste collection in the metropolis (SEPA, 2021). According to the Sokoto State 

Environmental Protection Agency (SEPA), a total of 1125 metric tons of solid waste is disposed on daily basis 

in the metropolis. However, this does not include waste collected by farmers and that collected by individuals 

for construction and other purposes. Current waste management practices in Sokoto metropolis remain largely 

unsustainable (Abubakar, 2025). 

Conceptual Link Between Waste Management and Sdg Indicator 6.2.1(A) 

Although solid waste management is not directly measured under SDG Indicator 6.2.1(a), there is a strong 

conceptual relationship between the two because both contribute to environmental sanitation and public health.  

The conceptual link between waste management and SDG Indicator 6.2.1(a) lies in their shared objective of 

promoting environmental sanitation and protecting public health. Effective solid waste management creates 

cleaner environments, prevents contamination of sanitation systems, and supports hygienic conditions necessary 

for the provision and sustained use of safely managed sanitation services. Consequently, improving waste 

management practices indirectly facilitates progress toward achieving SDG 6.2.1(a) and the broader goal of 

universal access to adequate sanitation. 

 

Effective Solid Waste Management 

Cleaner Environment and Reduced Pollution 

↓ 

Improved Functionality of Sanitation Systems 

↓ 

Reduced Disease Transmission and Better Hygiene 

↓ 

Enhanced Access to Safely Managed Sanitation 

↓ 

Achievement of SDG Indicator 6.2.1(a) 
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Figure 1 Conceptual link between waste management and SDG indicator 6.2.1(a) 

Source: Compiled by Author, 2026 

Several scholars argue that sanitation interventions cannot achieve their intended health outcomes in 

environments characterized by indiscriminate waste disposal. According to Nasirumbi, (2025), sanitation 

extends beyond toilet access to include the management of environmental contaminants that influence disease 

transmission pathways. Open dumping of municipal solid waste often results in leachate infiltration into 

groundwater and surface water systems, thereby contaminating water resources used for domestic purposes. 

Such contamination increases the incidence of diarrhoeal diseases, cholera, typhoid fever, and other sanitation-

related illnesses, reducing the effectiveness of investments in improved sanitation infrastructure. 

The environmental health framework developed by UNICEF and WHO further supports this integrated 

perspective by recognizing that sanitation outcomes depend on the overall cleanliness of the surrounding 

environment. Communities with poor waste collection services frequently experience blocked sewer systems 

and damaged sanitation facilities due to accumulated refuse. These conditions compromise the functionality and 

sustainability of sanitation infrastructure, particularly in rapidly urbanizing cities of developing countries where 

waste generation exceeds collection capacity. Despite these conceptual linkages, the existing SDG monitoring 

framework treats solid waste management and sanitation as separate development indicators. SDG 11 addresses 

municipal solid waste collection and urban environmental management, while SDG 6 focuses primarily on water 

supply and sanitation services. Critics argue that this compartmentalized approach overlooks the interconnected 

nature of environmental health systems. Integrated sanitation scholars contend that separating waste 

management from sanitation planning limits opportunities for holistic policy interventions capable of 

maximizing public health outcomes and environmental sustainability. 

LITERATURE REVIEW 

Solid waste management affects every person in the world. By 2050, the world is expected to increase waste 

generation by 70 percent, from 2.01 billion tonnes of waste in 2016 to 3.40 billion tonnes of waste annually. 

Individuals and governments make decisions about consumption and waste management that affect the daily 

health, productivity, and cleanliness of communities. Poorly managed waste is contaminating the world's oceans, 

clogging drains and causing flooding, transmitting diseases, increasing respiratory problems, harming animals 

that consume waste unknowingly, and affecting economic development. Unmanaged and improperly managed 

waste from decades of economic growth requires urgent action at all levels of society (World Bank, 2015). 

While the issue of waste has been on the urban agenda for decades, management of waste continues to be a 

challenge for many cities, both in the developed and the developing world. Indeed, waste management has a 

massive influence on a wide range of related infrastructure challenges; poor waste management impacts health, 

economic growth, environmental sustainability and land values. In the developed world, advances in recycling 

and waste diversion have reduced the strain on existing waste facilities and provided some much needed 

breathing room for urban planners. Even so, it seems clear that waste management will continue to influence the 

overall sustainability of developed cities as land-fills begin to hit capacity and are forced further and further out 

of the city centers. At the same time, the continuing debate around incineration will likely increase as landfill 

options become more expensive and environmentally unacceptable. 

Waste management involves the use of strategies and techniques designed to handle waste in ways that reduce 

environmental harm, preserve natural resources, and maintain ecological balance over time. Its primary aim is 

to minimize waste generation, manage waste efficiently and safely, and encourage practices such as recycling, 

reuse, and resource recovery. This could be viewed as part of a generation, collection and disposal system 

(Seadon, 2010). The conventional waste management methods of "burning, dumping, or discarding" are outdated 

practices that have contributed to an unsustainable way of life. A systems approach that reveals its relationship 

to other parts of the system is examined in the light of producing more sustainable practice. Conventionally, 

waste is treated as irrelevant to production, only to be managed when the pressure to handle the problem is 

greater than the convenience of disposal. The catalyst to manage the problem eventuates when the waste disposal 
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impacts (polluted air, water or full landfills) affect people. The idea of sustainable waste management emerged 

in response to concerns raised by environmental scientists about the growing volume of waste and the lack of 

source segregation in its management. This situation has led to heightened pollution, contamination of non-

renewable resources, environmental degradation, and rising costs associated with waste processing and 

management (Baldin, 2023). 

More specifically, Marshall & Riddle, (2023) describes sustainable waste management as a shift from the 

traditional linear production model characterized by making, using, and disposing to a circular economy. In this 

system, waste is reintegrated into the production cycle as raw materials, energy, or new products, ultimately 

benefiting society, conserving natural resources, mitigating climate change, and reducing the volume of solid 

waste generated annually. The organization emphasizes that this transition is guided by a waste hierarchy 

comprising six key steps: prevention, reduction, reuse, recycling, recovery, and disposal. According to Udobia, 

(2023), sustainable waste management involves the collection, transportation, recovery, and disposal of various 

waste types in a manner that safeguards the environment, protects human health, and considers the well-being 

of future generations. Its goal is to minimize the depletion of natural resources by promoting the reuse of 

materials for societal benefit.  

Omole et. al., (2016), described burial of waste, open air burning and open dumping as the most common 

practices of waste disposal methods. In developing countries, waste management is often hindered by challenges 

such as inadequate infrastructure, limited financial resources, weak legal and policy systems, public apathy, and 

corruption among government officials (Wilson et. al., 2006; Longe et al., 2010; Isiorho & Omole, 2013 and 

Omole & Ndambuki, 2015). Numerous studies on waste management practices across various Nigerian states 

indicate that significant improvements are still needed in this sector (Imam et. al., 2008 and Kankara et.al., 

2013). Dangulla & Kasimu, (2016) observed that the widespread presence of unauthorized waste disposal sites 

is primarily due to the absence of designated waste collection areas. This issue is further exacerbated by 

insufficient waste management infrastructure and a general lack of public awareness. The predominant methods 

of waste disposal in Sokoto Metropolis are open dumping and burning. Ibrahim et. al., (2021) reported that 

majority disposed waste through open dumping, and resorted to burning. These practices pose significant 

environmental and health risks, including air pollution and the proliferation of vector-borne diseases.  

Based on the literature presented, several literature gaps identified further research on solid waste management, 

particularly in relation to waste management practices and SDG Indicator 6.2.1(a). Although the reviewed 

studies discuss the environmental and health implications of poor waste management, they rarely establish a 

direct relationship between solid waste management practices and the achievement of SDG Indicator 6.2.1(a), 

which focuses on access to safely managed sanitation services and hygiene. However, there is limited attention 

to sustainable waste management strategies, including waste prevention, reduction, reuse, recycling, and 

resource recovery, despite their importance in the circular economy and environmental sustainability.  Existing 

studies on Sokoto Metropolis primarily document waste disposal practices and associated environmental 

hazards. However, there is a lack of comprehensive assessments that evaluate the effectiveness of current waste 

management systems, institutional arrangements, and policy implementation in achieving sustainable sanitation 

objectives. Addressing this gap would provide evidence-based recommendations for policymakers and urban 

planners seeking to integrate waste management into broader sustainable sanitation and development strategies. 

The Study Area 

Sokoto Metropolis lies between latitudes 12°46′N and 13°08′N and longitudes 5°14′E and 5°30′E, with an 

average elevation of 272 meters above sea level. By 2035, half of the region’s population will be city dwellers 

and by 2050 six out of ten will live in urban areas (UN-Habitat, 2022). Based on a massive influx of people into 

Sokoto, its population as of the year 2020 rose to 641,249, and the projected figure for the year 2035 indicates 

that Sokoto metropolis will have a population of 1,082,496 (Macrotrend, 2021). The population is predominantly 

Hausa-Fulani, alongside other ethnic groups such as Gobirawa, Zabarmawa, Kabawa, Adarawa, Nupes, Yorubas, 

and Igbos (Mamman, 1989). Hausa is the main language spoken, and residents are engaged primarily in trade, 

livestock rearing, and employment in both public and private sectors. Geographically, the metropolis spans 
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Sokoto North and South Local Government Areas, extending into peripheral zones of Kware, Wamakko, Dange-

Shuni, and Bodinga LGAs. The indigenous people adopted nucleated settlement patterns typical of Hausa/Fulani 

in Northern Nigeria.  

METHODOLOGY  

Data for this study were collected from both primary and secondary sources. Primary data was obtained through 

an interview schedule using a questionnaire and observations. Secondary data was obtained from Sokoto 

Environmental Protection Agency. A Structured Questionnaire were administered on selected residents around 

dumped sites and to the staff of Sokoto Environmental protection Agency (SEPA). The study involved a two-

stage sampling procedure. The first stage involved a purposive sampling of six residential areas where authorized 

dumpsites are located in Sokoto metropolis. The second stage involved a random selection of 120 participants 

for the study. The data were analyzed with the use of frequency counts and percentage. The combination of 

purposive and random sampling techniques constituted a multi-stage sampling approach that balanced relevance 

with representativeness, enabling the study to generate comprehensive and credible data on solid waste 

management practices and challenges in Sokoto metropolis. 

 

 

Figure 2 Map of Sokoto metropolis 

Source: Adapted from Abubakar, 2020 

Figure 2 classified the study area into three zones: Government Reservation Areas, historical urban core areas 

delineated by city gates and the sub-urban areas depicting its proximity to Fadama land. Historically, the study 

area has an excellent regional location combined with a strategic defensive position. A common feature of cities 
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in Northern Nigeria is a defensive wall, and a number of city gates denoting entry points from other neighboring 

areas. In fact, all the known gates have been preserved in their original locations which show an indication of 

how rapidly the city grew. 

RESULTS AND DISCUSSIONS 

The study revealed that majority of respondents were within the economically active age group of 31–50 years, 

indicating that waste generation and management practices are closely linked with household and commercial 

activities. Most respondents were male, although women were also actively involved in household waste 

handling and disposal. The educational background of respondents varied, with a significant proportion 

possessing primary and secondary education, while only a few had tertiary educations. Occupationally, 

respondents were mainly traders, civil servants, artisans, and farmers, reflecting the dominant socio-economic 

activities within Sokoto metropolis. These findings correlated with study of population growth and housing 

demand in Sokoto metropolis conducted by Audu & Badema, (2022). Household size was relatively high among 

respondents, which contributes significantly to the volume of waste generated. Larger households were found to 

produce more organic and domestic waste, especially food remnants, plastics, polythene materials, and ash from 

cooking activities. This finding was also confirmed by a study conducted on waste management and control 

problems in Sokoto metropolis by Ahmed et. al., 2021. 

In Sokoto metropolis, solid waste is being mainly managed by 3 waste management organs. These are the State 

Ministry of Environment through the Sokoto Environmental Protection Agency (SEPA), and a private company 

BIOFIL TECHNOLOGIES NIGERIA LIMITED. Most respondents claimed BIOFIL TECHNOLOGIES 

NIGERIA LIMITED provided refuse bunkers and metal skip that are distributed at strategic locations within the 

metropolis, but are grossly inadequate and located at far distances from most residents. This however has made 

the residents of the metropolis to adopt the method of designating an open space as household solid waste dump 

site. Other residents have equally cultivated the habit of dumping their waste in nearby bushes and uncompleted 

buildings or open plots of land, and in front of drainage along major streets. Some residents indiscriminately 

dump waste in front of their houses while some rich individuals among them organized for the services of private 

firms or local scavengers who go about with wheel barrows to collect household solid wastes from homes on 

payment services. It is worthy to note that the study area has six approved authorized dump sites for waste 

collection services (figure 2, 3, 4, 5 6 & 7), for eventual transfer to disposal site. This is grossly inadequate for 

the for the rapidly increasing urban population of Sokoto metropolis as indicated by SEPA, 2025 report. The 

inadequate provision of refuse collection facilities and irregular evacuation of waste by BIOFIL contribute 

significantly to the proliferation of unauthorized dumpsites across the metropolis. This finding supports the 

observations of Dangulla & Kasimu, (2016), who linked indiscriminate waste disposal in Sokoto to the absence 

of designated and accessible waste collection points. 
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Findings of the study further reveal that majority of the respondents have no designated waste disposal site. This 

is because, four out of the six authorized dumpsites are located in the sub-urban area of the Sokoto metropolis. 

Leaving the traditional urban core areas of the metropolis with only two, and Government reservation areas with 

none. Impliedly, the agencies entrusted with managing waste in Sokoto metropolis had not taken in to cognizance 

how the city grew. This is highly inadequate given that the population of Sokoto urban area has reached 903,328, 

with an annual growth rate of 3.01%, and considering the limited capacity of the existing dumpsites as well as 

their inability to meet the standards required for designation as proper dumpsites under United Nations 

guidelines. 

By the designated waste disposal sites, the study is referring to government approved sites, whereas areas without 

designated site as are classified as illegal dumpsites. Dumps sites otherwise known as landfills or tips are usually 

for burning of wastes to dispose them. Waste disposal sites are typically located away from densely populated 

areas, water bodies, and environmentally sensitive areas to minimize the risk of contamination. Designated waste 

disposal sites, are facilities specifically designed and authorized for the disposal of waste materials. These sites 

are carefully engineered to minimize the impact on the environment and human health. For instance, the Sokoto 

metropolis has only one approved waste disposal site (figure 9).  
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Figure 9 Waste Disposal site at Kwannawa area, Sokoto. 

Source: Fieldwork, 2026 

The study showed that waste storage practices among residents were largely inadequate. Many households used 

sacks, baskets, old containers, and polythene bags for temporary storage before disposal. Only a limited number 

of households had access to proper waste bins supplied by the private company employed by Sokoto state 

government. Open dumping emerged as the most common waste disposal method among respondents. Many 

residents disposed of waste in unauthorized open spaces, drainage channels, road sides, and vacant lands. Open 

burning was also widely practiced, especially in suburban and peri-urban communities where access to waste 

collection services was limited. The findings further revealed that waste collection by SEPA and BIOFIL was 

irregular in several areas, causing delays in waste evacuation, leading to accumulation of refuse around collection 

points. 

 

Figure 10 Household Waste Evacuation Periods 

Source: Fieldwork, 2026 

The study identified several environmental problems associated with unsustainable waste management practices 

in Sokoto metropolis. These include: Blockage of drainage channels leading to flooding during the rainy season 

ad offensive Oduor from decomposing waste. Field observations confirmed that unauthorized dumpsites were 

commonly located near residential areas and water channels. During rainfall, waste materials were often washed 
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into drainage systems and nearby water bodies, thereby increasing environmental contamination and health risks. 

Desilting of drainages is another component of waste management, it involves the removal of accumulated 

sediments, debris, and other materials from drainage channels to ensure the free flow of stormwater, thereby 

reducing the risk of flooding and environmental degradation. In many communities of the study area, these 

activities are largely coordinated by the communities themselves and supported by the Sokoto Environmental 

Protection Agency (SEPA) through evacuation of the desilted debris.  

Respondents indicated that poor waste management contributes significantly to the spread of diseases such as 

malaria, typhoid fever, cholera, diarrhea, and respiratory infections. Open dumpsites were identified as breeding 

grounds for mosquitoes and other harmful organisms. Smoke generated from burning waste was also reported 

to cause respiratory discomfort, especially among children and elderly residents. The presence of accumulated 

waste around residential areas negatively affected the general sanitation and aesthetic quality of the environment. 

Residents expressed concern over the increasing health hazards associated with indiscriminate waste disposal 

practices. 

This study also revealed that organized recycling activities are largely absent in Sokoto Metropolis. Nevertheless, 

the recovery of useful materials from waste through scavenging is widespread. Scavengers operate at both 

designated and unauthorized disposal sites, where they routinely collect recyclable items such as metals, plastics, 

and bottles for reuse or sale to scrap merchants and other buyers (Ahmed et al., 2017). Furthermore, open 

dumping and indiscriminate burning of waste remain the predominant waste disposal practices in residential 

neighborhoods as well as at both legal and illegal dump sites across the metropolis. The study also found that 

the use of approved sanitary landfill facilities is virtually non-existent. 

Analysis Of Variance of Waste Management Practice in Inner City and Gra in the Study Area 

The analysis of variance (ANOVA) in table 1 provides insight into whether waste management practices differ 

significantly between the Inner City and Government Residential Areas (GRA) of Sokoto Metropolis. The F-

statistic obtained is 0.76, with a corresponding p-value of 0.6866. Since this p-value is much greater than the 

conventional threshold of 0.05, the result indicates that there is no statistically significant difference in waste 

management practices between the two areas. In other words, the variation observed across the Inner City and 

GRA is not strong enough to conclude that their practices differ in a meaningful way. 

Table 1: Analysis of variance of waste Management Practice in Inner City and GRA in Sokoto Metropolis 

Source  SS Df MS F Prob. 

Between Groups 4.5738 12 0.3811 0.76 0.6866 

Within groups 52.9431 106 0.4994   

Total 57.5169 118 0.4874   

Source: Author’s Computation from STATA Version 17.0 Output 

 

Relating this to Sokoto Metropolis, the finding suggests that both the Inner City and GRA share similar patterns 

of waste management. Despite differences in socio-economic status, infrastructure, and population density 

between these two zones, the practices employed in handling waste appear to be broadly comparable. This could 

mean that the same challenges such as refuse collection facilities, authorized dumpsites and disposal sites are 

grossly inadequate. For policymakers and urban planners in Sokoto, this result highlights the need for a city-

wide approach to improving waste management rather than focusing interventions exclusively on either the Inner 

City or GRA. Since both areas exhibit similar outcomes, efforts such as strengthening waste collection 

infrastructure, increasing community participation, and enforcing environmental regulations should be 

implemented across the entire metropolis.  

CONCLUSION 
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This study examined the solid waste management practices and concludes that the existing waste management 

system in Sokoto Metropolis is inadequate and incapable of effectively addressing the increasing volume of solid 

waste generated by the growing urban population. Although waste management responsibilities are shared 

between the Sokoto Environmental Protection Agency (SEPA) and BIOFIL Technologies Nigeria Limited, the 

available refuse collection facilities, authorized dumpsites, and disposal sites are grossly inadequate relative to 

the population and spatial expansion of the city. The study further established that open dumping and open 

burning remain the dominant methods of waste disposal among residents due to limited access to designated 

waste collection points and irregular waste evacuation services. Consequently, recycling activities are virtually 

absent in Sokoto Metropolis, and unauthorized dumpsites have proliferated across residential neighborhoods, 

drainage channels, vacant plots, and roadside locations. These practices have resulted in environmental problems 

such as blockage of drainage systems, flooding and offensive odour. The absence of sanitary landfill facilities 

and modern waste treatment technologies further undermines the quest for the emergence of sustainable wastes 

management and sanitation for all by the year 2030 as enshrined in SDG indicator 6.2.1 (a).  

RECOMMENDATIONS  

i. The Sokoto State Government, through SEPA and its private partners, should provide additional refuse 

bunkers, waste bins, metal skips, and collection points across all residential areas, particularly within the 

traditional urban core and densely populated neighborhoods.  

ii. More government-approved waste transfer stations and disposal sites should be established  

iii. Existing open dumping practices should be gradually replaced with properly engineered sanitary landfill 

systems that meet national and international environmental standards.  

iv. SEPA and BIOFIL Technologies Nigeria Limited should increase the frequency and reliability of waste 

collection operations to prevent the accumulation of refuse at collection points and within residential 

areas.  

v. The Sokoto state government should establish recycling centres within the metropolis.  
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