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Abstract— In Akamkpa, solid waste 

management faces technical, operational and 
environmental issues, including outdated 
equipment, inadequate landfill management, and 
improper waste segregation. Inefficient practices 
lead to pollution and health hazards, which, if left 
unaddressed, may worsen with time. A technical 
assessment of Akamkpa’s solid waste 
management system is necessary to identify and 
address deficiencies, promote sustainability and 
align the town’s practices with best practices. 
Accordingly, in this work, technical analysis of 
solid waste management system in Akamkpa is 
presented. The study uses a mixed-methods 
approach to analyze the technical aspects of solid 
waste management system in Akamkpa, 
combining qualitative interviews, quantitative data 
collection, dumping sites inspection and field 
observations. A cross-sectional design was 
chosen to capture current solid waste 
management practices and infrastructure status in 
Akamkpa. The study area has average waste 
generation of 0.65 kg per person per day, waste 
collection frequency of 2 times per week, 
recycling rate of 12 % and landfill capacity 
utilization of 80 %. Also the solid waste 
composition consists of 55 % organic materials, 
20 % plastic, 10 % paper and cardboard, 7 % metal 
and glasses. 3 % e-waste and 5 % other waste 
materials. Essentially, the study conducted 
technical analysis of solid waste management 
system in Akamkpa town, identifying critical gaps 
in waste collection, transport, landfill management 
and environmental impact. The findings reveal the 
need for urgent infrastructure upgrades and better 
waste segregation practices. 

Keywords — Solid Waste, Management System, 
Stakeholder Analysis, Stratified Sampling, 
Technical Analysis, Environmental Impact 
Assessment 

1. Introduction 
Background of the Study Solid waste management 

has evolved as a key environmental concern, particularly in 
developing areas where infrastructure may not keep pace 
with growing populations. Akamkpa Town is no exception. 
This region has seen a surge in waste generation due to 
increasing population and economic activities, particularly 
in mining, transportation, agriculture and small-scale 
industries. Solid waste refers to any discarded or abandoned 
material that is not liquid or gaseous [1,2,3]. Municipal 
solid waste is usually generated from human settlement, 
industrial activities and commercial activities of mankind 
[4,5,6]. It includes various types of waste generated from 
household, industrial, commercial, agricultural and 
construction activities [7,8] Solid waste management is a 
critical environmental and public health issue in Akamkpa, 
as in many other urban areas. The lack of effective waste 
management practices has led to environmental 
degradation, health risks, and economic losses [9,10]. 

This work aims to assess the current solid waste 
management strategy in Akamkpa and provide 
recommendations for improvement, with implications for 
sustainable development. The global population and 
increasing urbanization have increased the municipal solid 
waste generation. The cumulative effect of skyrocketing 
solid waste volume and the attendant growing complexity 
of such solid waste management in the modern economy 
have posed running challenges as well as serious risk to the 
ecosystems and also to human health [11,12]. This becomes 
a critical issue as a result of its management and 
inappropriate disposal. Thus, becoming a serious health 
concerned. This is usually seen particularly in the case of 
developing countries such as in semi-urban and rural areas. 
It tends to become a global issue that needs special 
attention. Solid waste management is an important aspect of 
sustainable development for any nation [13,14]. 
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2.5 Stakeholder Analysis for the Research 
Stakeholder analysis is a critical component of the 

research and it was conducted to identify the individuals 
and groups that play vital roles in waste management in 
Akamkpa.  Specifically, understanding their roles, interests, 
challenges, and potential contributions helps ensure a 
collaborative and sustainable approach to addressing the 
town's waste management issues. The summary of the key 

stakeholders and their engagement strategies are presented 
in Table 1. The engagement of the stakeholders listed in 
Table 1 ensures that the research provides thorough 
understanding of solid waste management in Akamkpa. The 
stakeholders’ contributions and perspectives helped in the 
creation of sustainable solutions tailored to the town’s 
unique challenges. 

Table 1: Summary of Stakeholders and Engagement Strategies 
Stakeholder Role Interest Engagement Strategy 

Government Agencies Policy and oversight Effective waste 
management 

Policy reviews and 
discussions 

Local Government 
Authorities 

Operational implementation Efficient service delivery Collaborative meetings 

Waste Management 
Contractors 

Logistics and service delivery Operational efficiency Field visits and interviews 

Community Members Waste generation and disposal Affordable and regular 
services 

Surveys and community 
forums 

Informal Waste Workers Recycling and sorting Livelihood support One-on-one interviews 
Educational Institutions Research and education Knowledge advancement Research partnerships 

NGOs Advocacy and community 
engagement 

Sustainable practices Partnerships and joint 
projects 

Business Owners Waste generation Reliable waste collection Business-specific interviews 
 

3. Results and discussion 
3.1 Data for Survey, Interviews and Field 

Observation Schedule 

The summary of the survey, interviews and field 
observation schedules (dates) with specific objectives are 
presented in Table 2. The dates well purposefully selected 
to allow sufficient time for analysis and adjustments to 
survey tools based on initial observations. 

Table 2: Data for Survey, Interviews and Field Observation Schedule 
Activity Target Group Date Location Objective 
Survey 

Distribution 
Households in 
selected areas 

July - August, 
2024 

Residential 
areas 

Collect data on household waste 
generation and disposal practices. 

Interview Waste Management 
Staff 

August - 
September, 2024 

Local Waste 
Offices 

Gain insights on operational 
challenges and equipment conditions. 

Interview Community 
Leaders 

September - 
October, 2024 

Community 
Hall 

Understand community perceptions 
and areas needing SWM improvement. 

Field 
Observation 

Waste Collection 
Sites 

October, 2024 Major 
collection 

points 

Document equipment status, waste 
segregation, and efficiency of 

operations. 
Field 

Observation 
Landfill Site November, 2024 Akamkpa 

Landfill 
Assess landfill engineering, pollution 
signs, and surrounding environment. 

Survey 
Follow-up 

Selected 
Businesses 

December, 2024 Commercial 
areas 

Gather data on commercial waste 
management and disposal practices. 

 
3.2 Data for Sampling Strategy 

The data for sampling strategy is presented in 
Table 3. The sampling strategy adopted a combination of 
stratified random sampling for households to cover socio-
economic differences and purposive sampling for waste 

management staff and community leaders. The bar charts in 
Figure 3 shows the proportion of different sample group as 
contained in Table 3. 
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villages in Akamkpa. These issues pose environmental and 
public health risks. 

 In comparing these findings to previous research 
on solid waste management, a recurring theme emerges—
many developing regions, including Akamkpa, face similar 
challenges related to inefficient waste management 
systems. Studies conducted in other parts of Nigeria and 
beyond have highlighted issues such as inadequate waste 
collection infrastructure, lack of government involvement, 
and heavy reliance on informal waste disposal methods, 
including open burning. 

For instance, research conducted in urban centers 
like Lagos and Port Harcourt has shown that while waste 
management efforts exist, they are often hampered by poor 
funding, weak regulatory enforcement, and outdated 
disposal techniques. In contrast, Akamkpa appears to have 
even fewer formal structures in place, with no structured 
waste management system at all. This aligns with findings 
from rural areas in other parts of Nigeria, where waste 
disposal remains largely unregulated and relies on local, 
often environmentally harmful practices. 

Similarly, studies from other developing countries, 
such as Ghana and India, have reported that the absence of 
engineered landfills and efficient waste collection systems 
contributes to pollution, health hazards, and environmental 
degradation. Akamkpa's case reinforces this pattern, as 
waste is often burned in villages, posing serious air quality 
concerns and potential health risks for residents. 

Overall, while previous research acknowledges the 
challenges of waste management in both urban and rural 
settings, Akamkpa's situation appears more critical due to 
the complete lack of formal waste management 
infrastructure. This highlights an urgent need for 
government intervention, proper waste collection strategies, 
and sustainable disposal methods to mitigate the growing 
environmental and public health risks. 

3.7  Expanded Findings for the Research 
i. Inadequate Waste Collection Coverage: Only 

formal sectors (companies and institutions), some 
households and businesses in Akamkpa practices 
regular waste collection services. Many rural areas 
rely on self-disposal methods such as open burning 
or dumping in unauthorized locations. Example: A 
resident of a remote area shared, “We have no 
choice but to burn our waste because there is no 
provision for waste collection via trucks by 
government.” 

ii. Lack of Waste Segregation Practices: Almost all 
surveyed households and businesses do not 
separate waste into recyclable and non-recyclable 
categories. This results in recyclable materials like 
plastics and metals ending up in landfills or 
dumpsites. Example: A market vendor said, “We 

throw everything into one bag because there are no 
separate bins provided.” 

iii. Poorly Maintained Infrastructure: Many waste 
collection bins are either broken or insufficient in 
number. This leads to overflowing bins and delays 
in waste collection, especially during peak periods. 
Observation: “Some bins are so old and damaged 
that people prefer to dump waste on the ground,” 
reported a field worker. 

iv. Environmental Impact of Waste 
Mismanagement 

a. Drainage Blockages: Plastic waste clogs some 
drainage systems, contributing to flooding during 
the rainy season. 

b. Air Pollution: Open burning of waste is a 
common practice in Akamkpa, releasing harmful 
gases that affect respiratory health. 

c. Water Contamination: Leachate from improperly 
managed landfills pollutes nearby streams and 
rivers. 

v. Community Perceptions of solid-waste 
management: While residents acknowledge the 
efforts of waste management authorities, they 
express dissatisfaction with the frequency of tax 
collection and the limited number of bins. 
Example: A shop owner lamented, “We pay for tax 
for waste services, but the bins are rarely supplied 
on time.” 

vi. Economic Opportunities in Waste Recycling: 
There is untapped potential in recycling industries. 
Plastics, metals and organic waste can be 
processed into valuable products, but a lack of 
facilities and awareness limits these opportunities. 

4.  Conclusion 
The research on the Technical Analysis of Solid 

Waste Management System in Akamkpa Town explored 
the current state of waste management, its challenges and 
opportunities for the much desired improvement. By 
combining field observations, community surveys, 
interviews, quantitative and qualitative analysis, a 
comprehensive picture of the waste management system in 
Akamkpa emerged. This study provides a technical analysis 
of solid waste management system in Akamkpa town, 
identifying critical gaps in waste collection, transport, 
landfill management and environmental impact. The 
findings reveal the need for urgent infrastructure upgrades 
and better waste segregation practices. 
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