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Abstract: Solid waste generation is inseparable from mankind, the unprecedented 
increase in global population inevitably means an increase in waste generation. This 
study designed household surveys, to assess current waste management practices in 
Biu. Biu town becomes important particularly due to the establishment of tertiary 
institutions which recently increased the population of households. Waste disposal 
approaches indicated that the majority (76%) engaged in unsustainable disposal 
measures. These measures include burning, disposing of waste along water drains, 
disposal along the roadside, and burying waste. Although the study results indicate 
that majority (89.4%) of the respondents were aware of the implications of these 
approaches, only a few practice reuse of waste (8.6%), recycling (10.4%), and waste 
segregation (22%). The drawbacks of achieving effective waste disposal and 
management system within the study area were the inability of the local authority to 
provide a waste collection and disposal system (83.3%), the lack of a well-designated 
waste disposal site (98%), and the high cost of waste handling charges by unregistered 
and unmonitored waste collectors within the municipality (57.6%). Findings of this 
study show that in Biu LGA, lapses in waste management by the local authorities are 
responsible for most of the waste management problems encountered and, at the same 
time, there are areas of opportunity to improve the efficiency of management 
particularly in the physical aspects, such as collection, treatment, and safe disposal 
systems and services. 
Keywords: Household waste, Waste disposal, Waste management, Sustainability 

Introduction 
Solid waste generation has become inseparable from humankind since humans use materials and 

resources for survival. More so, the increase in population accompanied by an increase in consumption 
from agricultural and industrial development has contributed to the unprecedented rise in the volume of 
solid waste in many developing countries (Alamgir et al., 2012; Asase et al., 2009). In addition, the poor 
management of waste disposal systems within rural and urban cities in many developing countries 
constitutes environmental degradation, with cities dealing with high pollution levels from solid waste 
and wastewater. The non-degradable composite of household wastes such as plastics and polyethylene, 
blocks drainages, leading to widespread flooding and the spread of diseases in many cities (Wilson et 
al., 2015; Wilson et al., 2013). Some unsustainable waste management practices such as burning and 
open dumping waste have polluted air, soil, and water systems, posing serious public health concerns 
(Ndum, 2013). These practices have imposed challenges on the government and environmental 
managers due to the volume of waste that must be managed. 

The management of waste consists of careful planning, collection, treatment (when required), and 
disposal (Abdulredha et al., 2020). It in addition involves, collecting reliable and valid data relating to 
the amount of waste generated, the factors that influence the volume of waste generated, and the 
predictions for future waste generation (Godfrey et al., 2012; Salau et al., 2021; Singh et al., 2014). This 
means that adequate waste disposal and management system is now a key driver in achieving sustainable 
development goals (SDGs), particularly in making cities safe, resilient, and sustainable (Gunarathne et 
al., 2019). However, sustainable solid waste management is yet to be adopted as a practice in most cities 
in developing countries. This is partly due to the attitudes of the residents towards waste disposal and, 
the government's failure to provide landfill and waste collection and disposal systems. The benefits of 
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waste management have been numerous, ranging from a better quality of life within the environment, 
reducing pollution, conservation of energy, and achieving sustainable development (Batista et al., 2021; 
Ikhlayel, 2018; Ferronato et al., 2020). Waste has been utilized as raw material in the construction and 
manufacturing sectors. Plastics and polyethylene have been used as addictive in brick and paving 
constructions in many Sub-Saharan cities. The waste to energy management approach has converted 
non-recyclable waste into heat and fuel to drive development (Joseph & Prasad, 2020; Nguyen et al., 
2021; Zhang et al., 2020). However, the benefits accrued from effective management have not been 
adopted in many semi-urban to rural cities in Nigeria, hence, the need for waste managers to begin to 
explore these novel opportunities. 

With a fast-growing population, Nigeria will have a high consumption rate which will mean a high 
volume of waste generated across most cities. The volume of waste generated is already alarming and 
therefore requires urgent attention (Salau et al., 2021). Although the amount of waste generated will 
vary depending on the region, season, lifestyle, frequency of waste collection, population characteristics, 
thus, the type of waste produced (Obongo et al., 2021). Consequently, the waste composition will 
depend upon similar factors like culture, geography, income, and therefore the proximity of the town to 
other economic activities. Pollution of soil and water from waste will also depend on the proximity of 
such a system to the population and disposal sites (Joshua, 2021). Therefore, the reuse and recycling of 
waste particularly in the global South needs to be adopted as a sustainable approach to reducing the 
actual waste that ends up in landfills and other waste disposal sites (Azevedo et al., 2021; Mekonnen 
and Tokai, 2020; Schoot et al., 2011). 

Due to its growing population, waste management in Biu local government area is expected to 
increase exponentially. The establishment of the new Army University and the existing College of 
Education has seen an increase in the number of persons coming in to settle for work or study. In 
addition, the insurgency in other parts of the state has increased the number of displaced persons coming 
into the town for safety thereby contributing to the volume of waste generated. There is, however, a lack 
of a waste management system within the local area, and most individuals have been solely responsible 
for the collection and disposal of their waste. Personal waste disposal is unsustainable, resulting in 
contamination of the air, soil, and water. As a result, this study examined existing waste management 
practices within households to identify inefficient practices. 

 
Material and Methods 
Study Design and Administration of Survey Questionnaires 

The study adopted the NBS, (2012) general community survey procedures and practical guidelines 
for designing household surveys. The survey questions were designed in two parts: the respondents' 
demographic data and the waste and environmental management practices within the homes and 
communities. The questionnaire was tested through a pilot survey with a small number of participants 
in the Wukari community of Taraba state. The pilot testing helped to verify the question items 
investigated for clarity, viability, feasibility, and completion time of the questionnaire. The revised 
questionnaire from the pilot test was tested for thorough reflection of the intended objectives by 
collecting expert opinions. The opinions and advice of the two experts who were consulted were 
followed. The improved copy of the questionnaire obtained through reliability and validity tests was 
retained as the research study's ready copy.   

The study sample design was adopted from Sandelowski, (1995) using the equation: 

𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒𝐒 𝐬𝐬𝐬𝐬𝐬𝐬𝐒𝐒 (𝐧𝐧) 𝐒𝐒𝐒𝐒(𝟏𝟏 − 𝐒𝐒𝐒𝐒) × �𝐙𝐙𝐬𝐬𝐙𝐙𝐙𝐙𝐙𝐙𝐒𝐒
𝐌𝐌𝐌𝐌

�
𝟐𝟐
                                                                  (1) 

Where Z-score is the critical value of confidence level, taken as a 95% confidence level 
SD is the standard deviation (0.5), ME is the margin of error at a confidence interval of ±5% 
 

The minimum number of households covering the study area was determined to be about 385 using 
equation (1). Specifically, the survey has a statistical margin of error of ±5% at a 95% confidence level. 
A purposive sampling technique was used to achieve the minimum sample size, as described in related 
social research by Sandelowski, (1995); James et al., (2001); Sim et al., (2018). 

A total of 451 of the 700 questionnaires were distributed (within Galtimare, Mbulamel, 
Mbulachive, Tabbra, Tashan-Danfulani, Ungwan sarki, and Zara-wuyaku) were returned. 55 of the 451 
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completed questionnaires were discarded from the sample due to missing information. The total number 
of questionnaires used in the analysis stands at 396 (56.6 %). Between September and December 2020, 
questionnaires were distributed to a representative sample of households. The heads of households were 
the ones who were targeted. However, household members with knowledgeable information on the 
waste management and disposal system in the home were asked to complete the survey on behalf of the 
family to avoid a low return rate. 

The data collected were analyzed using descriptive approaches. Descriptive statistics using 
frequency distributions and percentage rating gave a critical understanding of measurement terms used. 
The distributions of the participants using frequency and percentage were presented in tables and charts. 

 
Results and Discussion 
Demographic Data of Respondents 

The questionnaire's result was grouped and tabulated according to the key components and sub-
topics that will inform the discussion of the study. The demographic distribution showed that 59.8% of 
the representative households were males while 40.2% were female. The age distribution showed that 
the age range of 26-33 had the highest turnout of representatives with 34.1%, followed by 34-41 
(31.1%), 42-49 (14.6%), 18-25 (12.4%), and age range above 50 constituted 7.8% respectively. 
Educational qualification shows that 44.4% of the participants had at least a bachelor's degree, 26% had 
NCE/HND/Diploma, and 18.7% had attended secondary and primary certificates, while 10.9% had no 
formal form of education. In addition, the family size distribution showed that a family size of 5-8 
persons constituted 52.3%, a family size above 9 was 32%, and 1-4 constituted 15.7%. Household 
income with the highest distribution was within N19,000-50,000 (35.6%), N51,000-100,000 (26.3%), 
N100,000 and above (19.9%), and those below the minimum wage of N18,000 constituted 18.2% 
respectively as can be seen in Figure 1 ($1 = N450). 

 
Figure 1: Distribution of income per month of households within the study area 
 
Waste Disposal measures used by the sampled households 

Table 1 shows the different solid waste disposal measures used by the households in Biu Local 
Government Area. The results indicated that the majority (76%) of households are currently engaged in 
unsustainable solid waste disposal practices that can likely impact human health and the environment. 
The distribution of unsustainable practices shows that open burning of wastes within the household 
(26.4%), dump-pit/burying wastes (22.5%), waste disposed of along the roadside (14.5%), and waste 
disposed of within water drains (12.6%), account for the unsustainable ways households have been using 
to dispose of their wastes (Figure 3). These disposal measures have been known to contribute to Air, 
soil, and water pollution (Joshua, 2021; Ajah et al., 2015) which can result in severe health impacts. 
Consequently, it has also increased the presence of rodents, mosquitoes, snakes, scavenger birds, and 
other parasitic insects that can likely impact the overall health of the community and environment 
including environmental aesthetics as seen in Figure 2. 

Furthermore, the findings indicate that most of the households (88.9%) dispose of their waste 
weekly as against monthly and this was regardless of the category (organic, paper, plastics, glass, metals, 
and others) of waste. Although most of the waste generated was organic waste from leftover food and 
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vegetables, there were other chemicals including heavy metals from batteries that were disposed of. 
These can be dangerous to ground and surface water sources particularly residents that burry waste and 
those that dispose of waste along water drains that can equally be washed into surface water bodies.  
Similar findings were observed by Ajah et al., (2015); Azodo and Ismaila, (2016); Egun, (2012); Miezah 
et al., (2015), which suggests that the unsustainable disposal of waste within the study site can likely 
pose a severe risk to water quality which can directly impact health due to the lack of water treatment 
facility within the area. Similarly, environmental aesthetics and air quality are often impaired by the 
indiscriminate disposal of waste. Just as poor water quality affects health, poor air quality can also 
increase the likelihood of health implications. 

Figure 2: Waste disposal points along the roadside within different points in Biu municipality 

Figure 3: Approaches to the different types of waste disposal within the study area 

Table 1: Waste Disposal practices among Households (n = 396) 
Variables Frequency (n) Percentage (%) 

Waste disposal system in use within households 
Waste bin within the house 94 12.9 

Dump pit within or around the house 164 22.5 
Direct burning of waste within or around the house 193 26.4 

Waste collected and sent to the designated dump site 81 11.1 
Waste disposed of by the roadside 106 14.5 
Waste disposed within water drain 92 12.6 

Frequency of household waste disposal 
Daily 44 11.1 

Weekly 352 88.9 

Waste collected 
within the house 

and sent to disposal 
site 11%

Burrying waste in 
a pit
22%

Open burning of 
waste
26%

Waste disposal 
along the 
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15%
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Other negative consequences of indiscriminate and unsustainable disposal of waste include 
unpleasant odor which often attracts flies and other disease-carrying pathogens, emission of gases such 
as methane (CH₄), and groundwater contamination through leachate (Ohaka et al., 2013). Waste 
disposed of within drains was found to block drainages, while open burning is associated with the release 
of toxic gasses into the environment (Ndum, 2013; Abdulredha et al., 2020; Oumarou et al., 2012). 
 
Management of solid waste materials from source as a process of disposal 

To maintain environmental quality, check human health, and protect the natural resource, 
effective solid waste management utilizes many waste control strategies based on the waste hierarchy, 
including avoidance, reduction, recycling, reuse, recovery, treatment, and disposal (Mekonnen and 
Tokai, 2020; Schoot et al., 2011; Kabera and Nishimwe, 2019). Effective solid waste management for 
environmental quality and sustainability assessed in this study showed that only 28.3% of the study 
participants were aware of sustainable waste management practices as seen in Table 2. In addition, waste 
control methods in the waste handling approach by participants assessed in this study and presented in 
Table 3 showed that waste segregation (22%), waste reuse (8.6%), and waste recycling (10.4%) were 
not effectively used within the study area. The lack of awareness (71.7%) of most of the participants has 
been shown to contribute to the volume of waste disposed of weekly within the community. It is 
necessary to separate biodegradable and non-biodegradable waste to provide an environmentally 
friendly waste management alternative. Segregation helps in the separation of recyclables and 
compostables. Less than a quarter of the study population (22%) segregate the household waste. The 
reuse of waste materials either in part or whole reduces the volume of waste generated for disposal in 
households. A study by Khan et al., (2016) showed that the reuse of waste practice is typical with trading 
the material in second-hand goods such as clothes, electronics, automobiles, furniture, and other 
merchandise. It is worth noting that the reuse of materials often replaces segregation because successful 
material reuse is accomplished by sorting at the source rather than at the disposal site. However, waste 
recycling is based on waste materials that cannot be reused directly but can be transformed into a new 
product or raw material through transformation processes (Schoot et al., 2011). Pyrolysis, incineration, 
anaerobic digestion, gasification, palletization, and composting are some of the ways waste can be 
recycled (Zhang et al., 2020; Hettiarachchi et al., 2020). Only 41 samples of the household participants 
representing 10.4% of the households studied, managed their waste through waste recycling. 

 
Table 2: Awareness of sustainable waste management practices (n = 396) 

Variables Frequency (n) Percentage (%) 
Awareness of sustainable waste management practice 

Yes 112 28.3 
No 284 71.7 

 
Table 3: Process to disposal of the solid waste management practices from the source (n = 396) 

Variables Frequency (n) Percentage (%) 
Segregating waste 

Yes 87 22 
No 309 78 

Reusing of waste 
Yes 34 8.6 
No 362 91.4 

Recycling of waste 
Yes 41 10.4 
No 355 89.6 

 
3.4. Knowledge of the implication of improper waste disposal among the households 

The importance of waste management in promoting sustainable environmental management that 
can significantly decrease the likelihood of health-related issues due to pollution from indiscriminate 
disposal of waste cannot be overemphasized. The improper disposal of solid waste contributes 
significantly to environmental degradation, public health threats, and climate change (Jalil, 2010). Since 
the result of improper disposal of solid waste is hazardously harmful to the environment and human 
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health, knowledge, and caution in the generation and disposal of these wastes are important for 
environmental quality and good health (Ajah et al., 2015; Addo et al., 2017). The knowledge and 
awareness of improper waste disposal to human health and the ecosystem showed that most (89.4%) of 
the study participants were aware of the implication of inappropriate waste management approaches, 
however, they indicated despite the knowledge, they have no alternatives and have to dispose of the 
waste. The categories of the various impact of the awareness of improper waste disposal among the 
households are presented in Table 4.  

The consequences of improper solid waste management cut across human life and the environment. 
The environmental impact includes land pollution, water contamination, and environmental degradation. 
Exposure to the toxic materials present in solid waste are determinants of respiratory and dermatological 
problems, eye infections, and low life expectancy (Ajah et al., 2015). Studies have shown that improper 
disposal of waste leads to the production of gases such as methane, carbon dioxide, carbon monoxide, 
nitrogen, and heavy metals, which can contribute to climate change and cause diverse health and 
environmental issues. 

Additionally, solid waste is one of the dangerous local pollutants produced within households. This 
is due to the composition of waste within the waste disposal system. Waste will degrade and can have a 
toxic mixture effect especially waste containing metals and other chemicals. Consequently, poor waste 
disposal practice predisposes man’s environment to all sorts of environmental hazards, including 
flooding, erosion, and degradation of natural resources (Ferronato et al., 2020; Addo et al., 2017).  

 
Table 4: Implication of improper waste disposal among the households (n = 396) 

Variable Frequency(n) Percentage (%) 
Spread of diseases 50 8.9 

Breeding of mosquitoes, rodents, and pest 66 11.7 
Blocking water drain causes flooding 173 30.7 

Air pollution 35 6.2 
Unpleasant sights and environment 111 19.7 

Release of GHG that contributes to climate change 69 12.2 
Unaware of implications 60 10.6 

 
Role of the Municipal Authorities in the Solid Waste Management in the Study Area 

Generation, processing, and disposal activities involved in solid waste management include all the 
solid waste management activities, prevention, storage, collection, monitoring, transportation, 
characterization, treatment, reuse, and processing aimed at preserving the natural environment, 
protecting environmental quality, human health, and life in general (Godfrey et al.,2012; Gu et al., 
2015). Solid waste management for environmental quality and sustainability starts from the waste 
generation through to the disposal activities. Individual waste producers, as well as external support 
organizations and governments at all levels, are encouraged to actively participate in municipal 
authorities, which include the informal private sector. The study results showed that neither a waste 
temporary disposal system (83.3%) nor a government-designated waste site was available in the study 
area (98 %). This may have influenced the waste handling fees, as most of the respondents believed that 
waste collection and disposal fees in their municipality were excessively high in their city (57.6%). 
Similar findings were observed by Boateng et al., (2019), therefore, a cost-effective waste management 
system is key to fostering sustainable management of waste particularly in poor and remote areas. This 
is because the waste handling fees were said to foster a negative attitude (62.1%) against waste disposal 
services available to households as shown by the study findings in Table 5.  

 
Table 5: Role of local authorities in solid waste management within the study area (n = 396) 

Variables Frequency Percentage (%) 
Charges for waste collection 

Expensive 228 57.6 
Moderate 93 18.9 

No charges 75 23.5 
People’s attitudes towards waste disposal 

Positive 150 37.9 
Negative 246 62.1 
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Provision of waste disposal system by government 
Yes 7 1.8 
No 330 83.3 

Not aware 59 14.9 
Availability of government-designated waste site 

Yes 8 2 
No 388 98 

 
Conclusion 
Controlling the generation, storage, collection, transportation, processing, and disposal of solid waste 
from source to disposal is part of solid waste management, aiming to protect environmental quality, 
human health, and natural resource protection. The existing waste management and disposal system 
practices among households investigated in this study identified unsustainable practices. For 
environmental sustainability, human health, and natural resource protection, the factors that influence 
wasteful activities, such as the lack of waste management and government-designated waste sites, as 
well as high charges on the few available, must be addressed. An attitudinal change that focuses on 
incorporating both the top-down and the bottom-up approach must be adopted. This will promote a 
participatory solution that will foster a synergy between the government, waste managers, and local 
people. Overall, it will create a relationship that will enhance awareness, especially on the dangers of 
unsustainable waste management practices within the community.  
 
Recommendation 

For an effective waste management practice that guarantees sustainable development, the following 
recommendations were articulated. 
 Waste disposal points must be located and constructed according to standards to limit the risk 

of surface and groundwater contamination 
 The government needs to create awareness of the dangers of unsustainable waste practices 

currently practiced to reduce the negative impacts 
 The cost of collecting, transporting, and disposing of waste should be reviewed and sanctions 

placed on those who dispose of waste, particularly along waterways and drainages. 
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